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FIRST PART. 

ORIGINAL ARTICLES 


Wheat Production in Canada. 

Bv L- H. Sevthas 

*if tiw {'anadian Sffd AsiOt-mlion. tHtjva, • itutdu. 


The production of wheat in Canada extends froni the Pacific in the V\*est 
to the far ^Atlantic in the Hast, a distance of 3653 miles. WTieat is alsr> 
i;rown from the southern boundary' to as far north as l>aws»>n City, in (14® 
X, Lat. It is not grown in coniniercial quantities, h«we\’er, much north 
of 54» N. excqjt in a few small localities. 

Roughly s|)eaking, the IWiminion may lx* tiivitksi into six main .sections 
in regard to its wht-at jirtvluction. 

1. MawTIMK ProvincKS : In the Maritime Pnn inct-s. wJiirli cxuiquise 
the prnviuci-i of Prince I'xlward Isilan<i, Nova Scotia and New Pruirswick 
wheat growing is carried on to a comparativeh' Umite<l extent, there being 
iipjjroximately 62 <nh) acres in the three Provinces devoted to this crop. 
Practically all wheat prcsUiceil belongs to the syriirg-sown varieties and is 
cnnsimusl at home Tlte \arieties most commonly gr^^wn are VMiile 
Russian. White Fife. Reil I'ife and Marquis. The quality of the wheat 
jirrHhiccsi is not usually so go^xl as is that of the wheat growm further wi*st, 
a cnnsi<lerahle proportion of keniels l)eing staR'hv. This is particulnrly 
true of tlie White Russian wheat. 

2. Qt*Kbec : Ap{>roximatt ly 70 OiW .acres of lands are devotes! to the 
raising of wheat in (^tel>ec. the varieties most commonly grown l>eing Re<l 
rife. \VTiite Fife, Huron and Manpiis. The wheat pftRluctsI in thi< I'rx^vince 
is often not quite so attractive as is that pnxluccd on the Western prairies. 
Imt when hard wheats such as Fife or Marquis arv usetl, the quality is 4juite 
'ip to that of the Westeni grown grain. 

3. OvT^RiO : In OnUirio. txitb spring sown and autumn ‘^>wn vane- 
tit's are usetj, the fonner being confined chiefly to the h>slera and Northen; 
V';itt.s of the Province, while the latter are used almost exchisiveiy in the 
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Westeni and Southern parts. In round numbers about 900 000 acres aie 
devoted to the production of autumn wheat while only 120 000 produce 
spring sown sorte. 

Autumn wheat in Ontario 

The autumn varieties are usually sown in September. At the Ontario 
Agricultural College, Guelph, almost 300 varieties of autumn wheat and a 
large number of selections and crosses have been under experiment during 
the past twenty-five years. In X915, seventy-six different lots of wheat 
were tested under uniform conditions. These itKluded 39 named varieties, 
23 hybrids and a number of selections. Of the named varieties, fourteen 
have been grown in each of the past nineteen years The results obtained 
are as follows : 


Yield per acre 


Variety 


Ooloar 

ut grata 

: Pooadi per ; 
i aMMured ^ 
bw. (iS yn^; 

Amafc Ip ycmis 

Dawsem’s Golden Chaff 


Wtote 

60.0 

2.9 

31.1 

Imperial Amber 


Red 

. 61.2 

3.» ' 


Earlv Geiif9«« Giant 


White 

60.1 ■ 

3-0 • 

46..^ 

Egj'ptlan Amber 


Red 

61.8 

3.* ' 

46.4 

Early Keel Clawson 


ketl 

5^.0 

a.b 

46 I 

Rudy 


Red 

61.6 

»-7 

450 

Tasmaniii Red. 


Ral 

t»i.9 

2.9 

44.4 

Geneva . 


Red 

62-1 

30 

43-9 

Tuscan Island 


Red 

61. Z 

2.9 

43-3 

Kentucky Giant. . 


Red 

61.3 

3.8 

43 a 

Tuikev Red 


Red 

61.4 

27 

430 

TreadveB 


Wliite 

6o.t 

2.8 

4*7 

Bulgarian 


! White 

60.7 

3.8 

4*3 

McPherson 


Re^l 

61.7 

2.6 

|X 3 


The variety most commonly grown throughout the Province is Daw- 
son's Golden Chaff, which variety has held first place for a considerable 
number of years. This sort produces a very stiff straw of medium length. 
The heads are beardless with reddish chaff and white grain which usualh 
weighs slightly over the standard per measured bushel. The quality of 
the grain has not been held in particularly high esteem by millers, although 

• From BttUetin 228. "Farm Crops OnUiio Agrioilliiral Crffcst, 1915. b> Hr. C, 
A. 
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it is believed to be improving somewhat as years pass by. While certain 
other sorts are preferr^ by the miller, yet on accoimt of the superior yield 
and stiffness of straw the producers still favour this sort. 

Imperial Amber produces wheat of rather better quality but is not quite 
so productive nor so strong in the straw. The head is also bearded and 
therefore less popular. 

A number of varieties other than those mentioned in the table have been 
tested during the past five years. Of these the most promising are Grand 
Prise, Kharkov, Yaroslaf and Crunean Red. These, in pfoductiv«iess, 
rdhk in the order gives, but none were quite equal to Dawson's. The va> 
rieties which have produced the heaviest weight of grain per measured buf^el 
in the five years' test are Rudy, 62.4 ; Egyptian Amber 62 ; Geneva. 
62.4. 

In the average results of five years' test, the Varoslaf was the freest 
and the variety known as the Abundance was the most severely affected 
by rust. Dawson's Golden Chaff w’as the earliest to mature, while the Va 
roslaf and Banatka were the latest. 

In each of the past seven years 24 varieties of autumn wheat have been 
carefully tested at the College for bread production. Those varieties which 
produce the largest loaves from equal quantities of flour on the average are 
as follows : 

Banatka. Crimean Red, Yaroslaf, Tuscan Island, Tasmania Red, 
Eg>’ptian Amber. Budapestb. Rudy, Treadwell. McPherson and Bulgarian. 

A’rtP varifUes of at 4 iumn irh^at. 

A comuderable amount of work has been carried on at the College in 
recent years in attempting to produce improved sorts. Crosses have been 
made between Dawson's Golden Chaff and some of the varieties possessing 
l>artiatlarly high qualities such as Crimean Red, Tasmania Red, Turkey 
Red and Imperial Amber. The most promising crosses at present are those 
obtained from the Dawson's Golden Chaff and the Tasmania Red. some of 
these excelling in yield any of the named varieties. 

Sjynng Ontario. 

As alrea<ly intimated, the pn>duction of spring wheat in Ontario does 
not occupy a s|)ecially im{x>rtant place. The varieties most commonly 
i;rown are Re<l Fife, and Marquis. White Russian, wlucb occupies a pro- 
minent place in the Maritime Provinces, is not grown to any extent in 
Ontario. 

A variety not mentionetl above but which is grown to a considerable 
e.xtent is known as W^ild Goose. This sort belongs to the Durum species 
and is not used commonly for bread-making but rather for the manufac- 
ture of macaroni and for poultry -feeding. 

4. MaxtTOBA SASKATCtfEWAN : During the past tw«iiy years the 
production of wheat in this section of Canada has increased enormously. 
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Whil« wheat growii^ in this country dates back to the beginiung of the 
seventeenth century, yet it was not until after the means (rf transporta- 
tion in the newer parts of Western Canada had become greatly develop 
that anv very substantial increase in production took place. In this region 
millions of acres of fertile prairie soil, rich in organic matter awaited the 
advent of the husbandman who hitherto had been practically debarred by 
the enormous distances. With the extension of the various lines of railway, 
however, these vast tracts became opened up and now we find towns and 
villages and enormous stretches of cultivated fields where fonnerly the 
buffalo roamed unmolested. In 1901 the area devotwl to wh^t production 
in the above two Provinces, namely Manitoba and Saskatchewan, was slightly 
over two million acres and this represented about one-half the total wheat 
pioducing area in the entire Dominion. In 191b there w'ere ii 000 000 
acres flevoted to tlie production of this grain in Manitoba and Saskatche 
wan. In all Canada there were about 13 ooo 000 acres under wheat. This 
area producetl 220367000 bushels. The five year average. 1909-1913, 
is 204 71 1 000 bushels. In the bumper year, 1915. 426746600 bushels 
were realized. Practically all the wheat grown in Manitoba and Saskatche- 
wan is sown ill the spring, there being very little autumn wheat us*,d. The 
I’arieties most commonly grown at present are Marquis and Red Fife. 

5, Alberta : In Alberta there were 2 571 670 acres devoted to wheat 
production in 1016. Of this all but .\2 jjS acres were devoted to spring 
wheat, the remainder being occupied by autumn wheat. Autumn wh'sat 
growing is confineil chiefly to the southern parts of the Pr^^viuce. not being 
grown to any extent north of Calgary. The most common varieties of 
autunni wheat grown in Alberta are Kharkov and Turkey Re<l. The spring 
wheats. Marquis and Red Fife are the varieties grown almost exclusivclvj 

6. British Coli mbia : In this Province wheat is grown only on a small 
scale, and is user! almost entirely for home consunqition. Both antumn and 
spring sown varieties are use<l. The yields realized are fairly gootl, as is 
also the quality. 


Wheat Breeding Work. 

Apart from the work which has l>eeTi done at the < )ntario .Vgriciil- 
tural College, and which we have already <lescril>ei 1 . practically all breetling 
work with wheat has been done at the Kx])erimental Farm, < Htawa. When 
the Dominion Experimental I'amis were first t*stablishe<i, one of their 
first concerns was the production of varieties of wheat l>etter suited tf> cMpe 
with the severe conditions of the great wheat growirg areas of the West. 
The short summer of the prairies demand that the s<irts grrjwm Ik* capaWe 
of maturing in time to avoid serious damage by early fall frosts. At the 
same time the high cost of transport to the great wheat con.suming centres 
rendere<l it imperative to ])rodiice a particulariy high prictsl whcflit. namely ^ 
a hard wheat. The settlers at the time found that Re<l Fif,* wheat was 
fairly satisfactory on the wlK)le excepting in regard to the time which it 
required to reach maturity. Failure to mature before frost often resulted 
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in enormous losses, thereby rendering wheat^growing a more or less pre- 
carious occup^om The director of the Experitnertal Farms the late Dr 
Wm. Saunders, consequently undeitoc^ the task of producing an earlier 
maturing sort which might still posms the high milling qualities of Re^Tife. 
Importations of many sorts from differerit countries were made and soon 
experiments in cross-breeding were begun. Red Fife was used as one of 
the parents in almost all of the crosses made. 

None of the importations from other countries proved satisfactory in 
tkemselves although some were of great value in cross-breeding work. One 
of the most vahiable is that known as Ladc^, a variety brought from Russia. 
This sort was rather inferior in quality but was from two to three mesks 
earlier in ripening than was Red Fife. Crosses made between these two 
sorts however proved exceedingly interesting and valuable, combinii^ as 
they did to a considerable extent the high quality of the one with the early 
maturity of the other. Four of the most promising crosses w-ere Preston. 
Stanley, Huron and Pe^c^^ These sorts soon became fairly widely distrib- 
uted, especially in those districts which were most liable to suffer from early 
frost- 

They were on the average from seven to ten da>Ti earlier than Red Fife, 
hut were not usually regarded so favourably as was the latter, by the mil- 
lers. 

In Xf>o3 Pr. Chas. SArxDirRS became cerealist and immediately un- 
(iertook to select the varieties obtained from the different crosses which had 
iK'cn effect e<l up to that time. Hitherto the s>*stem of selection after cross- 
ing had not been so thorough as w'us now known to be necessarv*. Thi*^ 
work produced go^xl results effecting as it a very decideii improvement 
in the \'arietit*s iiientionetl. Many other promising crosses have aI.so been 
made and of these the cravs to which the name " Marquis ’ has been given 
stands nut pre-eminent. The hisU>r>’ of this cross is interesting. A few 
years Ijefore I >r, Charles Saunders took up the work a cross had }>een made 
lictw-cen Retl Fife and a wheat brr>ught from India knowTi as " Har»i Red 
Calcutta The product of ^his crop did not receive any s]?ecia1 consi- 
deration until Pr. Saunders took u]> his work in re-selecting old crr>S5es 
It was not long however until the remarkable qualities of this cross liecame 
np{)arent and iis time |)asse<) the value of the sort became more and more 
ussuretl^ in fact there is no wheat growm in Canada to-da\' which possesses 
so many desirable combinations of characters. It matures from four to 
twelve days Ix'fore R<xl Fife and ver\* often ]iroduces from ten to Ufty per 
cent, greater wlds. It has excellent milling qualities, producing a flour 
of good colour and high l>akii^ strength, <>n sunmier fallows where Reil 
Fife is liable to lodge. Marquis usually stands erect. Owing to its early 
maturity it is not .so batlly affectwl by rust as are sorts which take longer 
to mature. For six successive years the highest award in International 
Coinpelitions in America for the l>e>t hard wheat has been won by Marqtus. 

In addition to the other \*arieties mentioned above, there arc now on 
hand at Uic Experimental l-ann a ver\' large numl)er of proitiLsing sorts 
which have Iwn producerl from crosses made in more recent x'vars. These 
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are be»g investigated with a view to finding, if possible, a sort winch may 
mark a still further advance. The investigations conducted with wheat at 
the Experimental Farm have been greatly aid«l by the use of a small ex^ 
rim^tal flour mill and the development of scientific methods of determin- 
ing baking strength. 

The introduction of th^ earlier maturity sorts has faulted in extend- 
ing the area of profitable wheat production, rince these sorts car be grown 
fairly safely in districts where hitherto wheat growii^ wm not wnsidered 
advisable. Furthermore the use of ^rly maturing sorts in districts whare 
Red Fife already has given good results has permitted a better distribution 
of labour by lengthening the harvesting season. 

Wheat Improvement by SeUcHon, 

While cross-breeding has been resorted to as a means of producing 
new combinations of characters which may mark the beginning of new and 
superior races, yet considerable improvement has been effected even in 
certain old varieties by selection ; for example in Red Fife, a type which 
matures somewhat earlier than the mother sort, was isolated. To this 
selection the name of Early Red Fife " was given. This sort, while re- 
sembling Red Fife in all essential partiailars ripens earlier and possesses 
certain other minor points of difference. Unfortunately this sort has shown 
a rather high susceptibility to the attacks of rust and for that reason, in 
part at least, it has not been largely grown. 

Selection by Members of the Canadian Seed Growers' Association. 

It has been a common observation for many years that the wheat 
fields of Canada ver\" often contain a \ ariety of t>*pes, each differing from 
the other in points of considerable importance. Thus 'orae types would 
mature much earlier than others ; other t^^pes would jx)ssess a stronger 
straw than their neighboiits ; others again seemed more susceptible to rust 
and other diseases. Recognizing the difference in practical value between 
such types, a movement was started in 1900 which aimed to encourage a 
greater interest in the importance of using pure seed. The movement 
took the form of a competition which tluee years later resulted in the orga- 
nization of the Canadian Seetl Growers' Association. The members of thi.s 
Association consist of farmers who are anxious to provide themselves with 
the best possible seed and who, to this end, agree to follow a certain system 
of selection under expert direction. At first it was not only thought to 
be possible to purify the variety by a process of contintioos selection 
which would gradually eliminate the less valuable strains, but it was also 
believed to be quite within the range of human possibffity to effect certain ^ 
definite improvements in the strain. 

By talring advantage of variations which seem to be in an advantageous 
direction, it was hoped that strains of superior value might gradually be 
built up. This idea has lieen considerably modified during recent years 
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At the sa me time e^cperience allows that ordinary " mass selection^* is a 
potent means of at least maintaining a high degree of purity in improved 
stocks. 

When the ^Association first took up its work there was practicaily no 
pure seed in the country. This made it* necessary for each member to 
start with ordinary unimproved seed. The system adopted required that 
a selection of heads be made each year from the the' mature crop in suffi- 
cient quantity to get enough clean seed to sow at least one quarter of an 
acre the following year. 

From that quarter acre plot a similar selection had to be made for 
another plot the following year, and so on. Growers who have followed 
this system faithfully have produced strains which possess a high d^ee 
of purity and which are also exceedingly productive and decidedly outstand- 
ing in other respects. Thus in Red Fife wheat we have a strain produced 
by Dow Brothers, of Gilbert Plains, Manitoba which is outstanding in all 
practical qualities. These people have selected contimmusly for sixteen 
years according to the above system. Banner oats, produced by the same 
growers after many years of careful selection also occupies first rank among 
the hundreds of oats varieties grown in Canada. Another strain of Banner 
oats which is particularly noteworthy on account of its high industrial quali- 
ties is that produced by Thomas Waugh of North Bedeque, P. E. I. Be- 
tween these two points, separated as they are by enormous distances, are 
to be found many members of the Association who have done creditaHe work 
by simple mass selection. As time passes the value of this sort of sj’ste- 
matlc work by farmers themselves on their own farms is repeatedly emphas- 
ized. In Western Canada the growers of Marquis wheat are confronted 
with the probem of maintaining purity and imifonnity in this now famous 
wheat. 

This problem is one which is worthy of the best effoil5 of all concerned, 
but it is only by some sort of organized effort such as that fostered and 
<*ncouraged by the Canadian Seed Growers* Association, that it may be ac- 
compUsherl. 
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GENERAL INFORMATION. 

617 - Observations on Certain Flies Infecting Meat or Cauaing Human Mytasit. 

Oexlkr, tVriT.w, iu ZfUsthrirt fur l Uisih- uiui Mikkhy^tmc, Year 27, Part 3, pp. 35- 
3S ; Part 4. pp. 3>54 ; Part 3, pp. Berlin, Xuv. i and is, and i, 1**16 

The writer has visited two of the biggest meat markets in \Teiina and 
has earned out obsen'ations on the live adults, eggs, iarv’ae, pupae, etc, 
of flies which usit meat. The flies were capturetl by means of a siK^rial 
apparatus at the moment of alighting on the meat. In order to obtain 
the lar\'ae. various pieces of meat were exposed on the roof of thentarket 
After the flies had deposited their eggs, the pieces were removed to the 
laboratorv- in order to allow the eggs to hatch. Altogether, some 10 000 
flies were caught and larv ae obtaine<l in the lalx)ratory. 

The following are the conclusions derivetl from these obser\'ations : 


r) I’Uw prefur, lx>th for e^dayiiiK and feoliriK, meat id a tcinjHTtilurr tif at loiju 
Chilled or frozen meat is iivf.ide<l by tht'in 

-1 are laid for preference in th*>s»; |)iirti'm!( of the meat which are fairly (Ltinp. 

warm aii‘l n(it directly ex^i^i^-d Im sunlight ab>lotiitn 4 d cavitv, lower jwrt of back, mmrlc 
f'.l.l^, etc 

The six;cies most fretpiemtly <KetiTrinii on meat are; Lun/i.i it icata Mdg. 
(yUiph,r.i tfythr<H((>haIu SltiK ---Sarc’>phiiu ku^m^^rrhotJatn McIr. S nurus Rond ^ 

>. -i/cii/a.'a PatideUe — Ph.^fwyia /ett .Wmsuhj ^fuhvhn^ Pall. ~ 

cunimUm anri I- scalane L The foH<min« rarely .<vur on inott ; 0(>hyra kinmtomA 
W kiitm. and !}Tnsr,phila iunchrr. I’abr. ; they feed on it but never ovipiaut. The sam. 
thiny holds for .Uioca - tfomti/ica CaUiphrm iomsUina ■ ■ >aro>pha^a (Urnarna ~~ M itu i 
^nd calcitrant. 

i 4/ The presence of the larvae of these flics affords no cvirlaKx as to whether the tne-iS 
putrid or not. 
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5) Tbedlmea>ion<o< UKl&Tva<caooiUy bedetctmlDcd wtthpredilonaftcrtbcytafebegn 
iHiiM ; the liie U ptActieaily of no use for detennioing the length of isfectloa^ 

6} If the ii^Eected meat U exposed to a temperature of i<rC. the proceas of hatching Is 
arrested and the eggs gradmillx ^ off' 

7) the larvae die If ttqxised to direct sunlight os if the medium in which they occur be- 
comes dry. 

8) A temperature of below 7^. arrests the development of the larvae but does not kUl 
them, the optimum growth temperature is b e t w ee n vf and 40* C. The larva pupates on 
the 5th. or dtb. day after batching, both at the above temperatures or at a temperature of ts* 
to c>*C. 

9) Meat containing larvae can be dangerous to roan If eaten raw. 

10) So effective method is yet known for protectit^ meat from beoooting infested with 
lUes. At present, the beat way is to keep the meat in a cool, dark place. The larvae are not 
killed either by wathing the meat with vinegar or a solution of potasslnm permanganate, or 
even by immersing the meat in these two liquids. 

018 - Tb« SteUoD for Forettiy Rosoirch in Deoauuk. — forsHist Fon^^svaesen i 

Donmark, V'ol. IV, Part 4, pp. 461-4^3. Copenhagen, 1915 (i). 

Itt 18S5, there was established in Deamark a Section for research in 
forestry, as a branch of the Office for the Slanagement of State Forests. 
This arrangement contmue<l down to 1901 when the ifinister of Agriculture 
organised the Station for Forestry Research. 

The management Ls in the bands of a chief of Station, in conjunction 
with a commission of 2 representatives of the Forest Administration — 

' representatives of private sylviculture — i representative of forestry' 
instruction. The members of the Commission are nominated by the Mini- 
>tr>' of Agriculture except those representing private sylviculture who, in 
the first instance, are proposed by the Directing Council of the Forestr>’ 
Society. The Chief of Station is a permanent member of the Commission 
wnd acts as president; he also acts as e^tor and is responsible for the accounts. 
With regard to the other members of the Commission, one member must 
be re-elected e%*ery two years. 

The Commission meets once yearly at least- It itettles the plan of 
work for the coming session and draws up the budget. It reports upon 
the work of the preceding session. It has the powder to entrust the direc- 
tion or execution of a piece of work to a person other than the Station Chief, 
although in cases where the nature of the work demands cx)ntiDaity it 
be the Station Chief who has preference. The Commission may con- 
sult technical men and invite them, if necessary, to attend their sittings, 
in cases where they are deemed s[>ecially competent to deal with some 
special question. 

The Station expenses for the period 1902 to 1915 have increased from 
I 530 to 19 450 francs distributed as follows : 


t ) Sittings of CommJjdkni ; a] Paymmt o( 4 mentbm ol the Coauttfetioa ; 5) FarinesiU>r 
Chirf n( SutiOQ ; 4) raymrtit of olhef pvrwnts coodoctiag expcHmniU ; 5) Salary of amistaat ; 


Ul See A. O., F orw g »v aeuPini<t« of I,e<lefee, IbU,, pp. 445-457 4- 


(W) 
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6 ) D^ily pay and travelling expenses of Chief of Station; 7 ) traveUiag expeiaet 

of assistant ; 8) Experiment grounds (regular) ; 9) Hcgehmd nuewoy ; xo) Other triali con- 
ducted by Station Chief ; 1 1) Other trials conducted by special men ; 12) Poetage, carriage, acr- 
vants etc. ; 13) Apparatus, books, office clerks etc. ; m) PubUcatlon of reports. 

The Station for Forestry Research now has its office at Copenhagen, 
near the Higher School of Agriculture, and its Experiment Nursery 
(13!/^ acres) at Hegelund, 35 kilometres from Copenhagen, This latter pos- 
sesses a little wooden building containing the workmen's quarters and an 
office. 

Up to the present, the Station has published 4 volume (1905-1915) of 
reports. Beginning with the 4th. volume the reports, printed in Danish, 
are accompanied by summaries in English, French and German, Tttb 
following is a list of subjects dealt with up to the present. 

Grow-th and yield of forest trees — Trials of foreign species — Researches forests 
soils and particularly the forms of humus and soil biology — Mechanical and chmiaU analytes 
combined with trials on the application of artificial fertilisers to spruce, Scots pne, iir and 00k 
In heath soils — The action of storms on forest trees — Races and fomrs of forest trees — Con- 
trol of diseases of forest trees — Management, thinning and repopuhiting of beech — l^mi- 
facture and employment ol wood for joinery and fuel — Easy and economic methods of men- 
suration of timber. 

In view of future researches on the natural conditions of forests, the 
Station occasionally takes measures for the enclosure of single trees, of group'^ 
of trees and sometimes of large areas of wood. 

Since 1902, the Station has belonged to the international oiganisatioii 
of Stations for forestry research, and has been represented at the raeeting> 
at Vienna (1903), Wfirtemburg (1906) and Brussels (1910). 


CROPS AND CULTIVATION. 

619 - A Review ot Investigations in Soil Ptotosoa and Soil SterillutioiL — Koeciorr. x. 

and CoiEMAKN, D, A. In Scitnu, Vol. Ill, No. j, pp, Krw Brmwwiik. 

N. J , March nji? (i). 

As there has been no adequate historical review of the literature denh 
ing with soil sterilization and soil protozoology, with the exception of cci- 
tain intioductory briefs published in connection with investigations alonfl 
one definite line or another, the writers considered it advisable to preset^ 
a survey of the subject to date, not only as an introduction to the investi 
gations to follow, but likewise as being of inherent value to the in%^estigato 
pursuing specialized work along these and allied lines, and those whlj 
interests may lead them into the field of soil fertility. The practice 


(i) See B, May 1^17 and pMJtwi. 
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sterilising soils by heat, as well as antiseptics, has been the basis of no sj^l 
amount of experimentation before the publication of Russell and Hutch- 
inson's woric. However, in view of the importance of the latter, it 
seemed to the writers desirable arbitrarily to divide the investigations 
into sterilization into two parts, the first tttating of those prior to Russell 
and Hutchinson, and the second of thos^ following. Again for the purpose 
of a more coherent rfeum^, soil sterilization may be considered under the 
two headings of sterilization by heat, and antiseptics, each of which may 
be /urther subdivided into three parts, namely : (a) the effect on the phy- 
sical and chemical condition of the soil ; (6) the effect on plant growth ; 
(r) the effect on the biological ax:tivities. 

From the review of the bulk of the literature dealing with soil pro- 
tozoa and soil sterilizatios, it may be se^ that, despite the work al- 
ready done, comparatively little is known concerning the phenomena in- 
volved. Tracing the practice of soil sterilization by heat and disinfectants 
it is seen that beyond recognizing the fact that crops are increased by such 
treatment, and that the chemical composition of the soil undergoes an 
alteration, together with a profound influence on the biological activities, 
data of a definite and penetrating character are wanting. Among the 
varied theories advanced to explain the phenomena of soil sterilization 
briefly summarised in this paper the following demand serious considera- 
tion : 

1. In Koch's theory of direct stimulation it is maintained that 
increased crop production is a result of the ph>'siol<^cal effect of the 
stenlizing agency m stimulating plant growth directly. \Miile several 
investigators have confirmed Koch's conclusions, they are nevertheless 
not widely accepted at the present day, 

2. Hn.TKER and StormHR's theory of " indirect " stimulation empha- 
sizes the bacterial factor. These investigators maintain that there is a 
bacterial equilibrium in the soil which is altered by the introduction of 
?iteri1i2iiig agencies. After the decimation of a vast number of bacteria 
has occurred, a marked de\'elopment in numbers ensues, which is respon- 
sible for the additional available plant-food causing an increased crop 
>ield. This theoiy has received the confirmation of many eminent inves- 
tisators, and is still in vogue, although it hardly completely explains the 
phenomena observed. 

3. Ltebscher's view is that soil sterilization may be regarded in the 
same light as a nitrogenous fertilizer. This is not worked out in very 
great detail, but finds corroboration in most subsequent investigations. 

4. RrssKi.i. and Hi^hinson's conclusions have been considered at 
some length and have been so frequently referred to that it suffices to say 
at this point that they contend that sterilization eliminates a biological 
Ifactor (protozoa) which is one of the limiting factors in soil fertility. This 
view, although ha\Hng a profound influence upon all research in this 
field, has not been accepted by the majority of investigators working along 
the same lines. 

5. PiCKERiKG attaches the utmost significance to an alteration in 
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the ^Jhemical composition of the soil and proves that this change is largely 
responsible for increased plant growth. 

6. Schreiner and his associates also emphasize the chemical aspect 
of- the problem, and conteud^that biochemical factors induce a change in 
th6 organic matter of the soil, releasing certain beneficial and harmfu! 
compounds which change the fertility of the soil. 

7. Greig-Smith and others adhere to the bacteiio'toxin hypothesis 
which considers that toxins and nutrients of the soil are alone concerned 
with the changes that occur when soils undergo sterilization. In his lat- 
est paper Greig-Smtth contends that the traces of antiseptic remaining 
in the soil are responsible for increase in bacterial numbers and activities. 

It remains unquestionable that considerably more investigation must 
be carried out before any one of the above theories is accepted in an 
unqualified manner. Considering the province of soil protozoolr^y in 
its entiret>^ it immediately becomes apparent that this science is in its 
infancy and is urgently in need of suitable methods for making accu ate 
investigation possible. As media, 1 i)er cent hay infusion, 3 per cent 
blood meal solution and soil extracts have proved to be most generally 
accepted. In staining, picric acid (Kleikevpkrg) and iron baemotoxy- 
lin (BEtAFiELD's) are most highly recommended. The " Blutkbrperzahl- 
apparat " and the loop methods are employed for counting. A consi- 
deration of the inter-relation of protozo.a and bacteria in normal soil re- 
mains practically a virgin field, although what little evidence there is ob- 
tainable points to the probability that the protozoa limit bacterial activity 
under conditions especially favorable to protozoan development. Thus, 
the scope of unsolved problems is considerably broader than the investi- 
gations already carried to completion. How to sterilize the soil without 
altering its chemical composition is an important though baffling problem. 

On the bacteriological side much can and needs to be done in deter- 
rnming the differences in the physiolr^cal efficiencies of the various groups 
of organist^ in the soil and how they are affected by sterilization. Fur-- 
imperative to know what role the fungi plav in soil fertility 
and how they may be taken into consideration when it 'is desired to have 
bacteria or protozoa constitute the limiting factor. In addition to an 
improvement and discoveiA’ of methods in soil protozoology^ it is essen- 
tial to know more of the life-habits of these organisms, especially as regards 
the effect upon them of environmental conditions such as {a) the ph^cal 

W light , {d] heat : (.) moisture, reaction, gases, etc., as well as the mutual 
association with other biological factors. Finally, a matter demand- 

PWe«>ltures of protozoa 
«me defimte basis for the investigation of soil protozoa as a factor in 4 
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its place with soil bacteriology 86 furnishing a portion of the found^ion 
ess^itisi foi soil fertility invesvigatioos. 

A list of 337 references to literature bearing on the subject is given in 
appendix. 

620 - Tbs RelattoD of Protosoa to Certain Groopi ^ Soil Bacteria. — huxs, t. t. 

(l^iboriitory of A^TictUtara! Bacterioiogy, University of WlsccwMn) in Journat of 

Badmohgy, VoL I, No. 4, pp. ityi'Sl Baltimore, 1916. 

The writer has studied the effect of protozoa on certain biological 
processes of the soil : ammoniffcation, nitriffcation,and free nitrogen fixa- 
tion. For this study silt loam soil cultures were used ; the moisture content 
was maintained at a.s near one-ball saturation as possible. 

In the soil cultures the presence of protozoa under the conditions of 
the experiments did not have any noticeable effect, detrimental or other- 
wise, on the processes of ammonification, nitrification and free nitrogen 
fixation. In the case of the liquid cultures employed in the study of free 
nitrogen fixation the conditions were at an optimum for the development 
of the protozoa and under these circumstances they limited bacterial acti- 
rity as evidenced by the harmful effect on the fixation of free nitrogen, 
l-nder these conditions the protozoa were undoubtedly active in destroying 
the AzotobacUr cells. But m the soil cultures conditions were evidently 
not favorable for the activity of the protozoa as these organisms did not 
appear to exert any lurmful infiuence on the three soil processes studied. 

A bibliography of 6 references is appended. 

621 - New Irrigation-Dlttriet Coda for Oregon, 0 , s. A— crma. Percy a. in En^nc< 7 - 

irt? Vol. 78, No. 5, ji. 254. New York. May 3, 1917. 

The Oregon legislature has just enacted a complete irrigationKlistrict 
cvKle and rq^ealed ail laws on this subject hitherto existing in the statute 
)^ks. 

I’nder the new code the organisation of the district, which is a quasi- 
raimicipal corporation, is initiatetl by filing a petition with the County 
Court. If the Court approv’es, an election is called, landowners vviting. 

The district is gowrned by a board of 3 directors. The slate engi- 
!uvr is required to api>TOv*e or disapprove the plans prepared by a com- 
iVtent engineer api)ointed by the Board of I>irc*ctors or jdans adopted 
I'V the Ihiard. Final |>ayment to any contractor constructing the irri- 
vi^tion district works shall not be made imtil the constnicted works hav*e 
been approved by the state engineer. 

Bonds of the irrigation district bearing not over 6 % interest may lie 
I'^sued to cov*er the cost of construction. The funds necessary for the ^Jay- 
cu nt of the expenses of the district, including the interest and princi' 
■fil or bonds, are raised by assessment on the Ian<is according to benefits, 
w ied in the same manna" as state and county taxes are levied and collec- 

by the county officials. 

The issue of bonds i.s subject to the authorisation of the Attorney Ge- 
the state engineer and the superintendent of banks, who must first 
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be'fDnvinced that the value of the property to be irrigated aad that of 
the irrigation works is equivalent to at least twice the amount of bonds 
issued. 


^2^ - Summary of Researches by Messrs. Mhutz and Ulnd on the Control of IrHptton 
according to the Kiyslcal Properties of Soils. — uitieb, h. in Uututin m ta Hociitc 
d'Kncouraicmmt pmr rindustrie Xationait, !i6th. ytsu, ist half yew, Vol. ia>. No. 2 , 
PP- 386-3^8. Paris, 'March- April 1917. 

From 1905 to 1 910 Messrs. MGntz and I/Ain^ were engaged a}X)D 
a series of researches, conducted both in laboratory and field in various 
parts of France, on the capacity of soils to utilise irrigation water and the 
most favourable conditions of distribution of this water. 

The writer points out the value of such a study and the importance of 
knowing how best to use and to draw the maximum amount of profit from 
the in\’nriably limited amount of irrigation water. Unfortunately, death 
has interrupted the course of the work. The results already obtain^, how- 
ever, are of greiit importance and it is to be hoped that others will carrv 
on the research. 

Messrs. MCntz and Faink have shown that it is indispensable to in« 
elude, among the preliminaT>' plans of an irrigation scheme, a study of the 
physical properties and particularly of the i)enneability of the soils contain- 
ed in the irrigation area. They have showm that, contrary to generally 
received opinion, soils even of similar geological formation show enorniou'^ 
differences among themselves in this res|KH:t. They conclude the account 
of their 1905 to 1907 experiments in the following manner ; 

Apparently, soils can be divided into 3 categories : 

1) those which can be regarded as almost inipemieable, that is to Sii\- 
in which the water only i^enetrates a few millimetres in an hour and which, 
consequently, are not capable of allowing wnter to penetrate in ordinar\v 
irrigation conditions. In the authors’ opinion, therefore, these soils an i 
only worth irrigation in quite special economic and teclinical conditioiiv 

2) slightly permeable soils, which the water, in the ordinaiy comli 
tions of practical irrigation, can penetrate at about the rate of i cm. ix-: 

our and which would be suited by light irigations reiieated more or It-- 
often. 


3) soils which the water i>enetrates to a depth of a few centimetres 
more and which may be regarded as i>ermeablc. that is to say readily ah 
sorbing water and meriting heavier irrigation. Alxive a certain degr'ee .>• 
there ,s no longer any object in ilutcrniinini; the exact de>;r.r 
to which the soils belong in the scale. Such s«ils are all capable of absoth- 

the ’"‘"'■“■‘■s the dotertnination • 

be iusTthk f •’ >'• "f'et that it shou! 

oLn'in- te f f not the undoubtedly greati 

quanLit\ that such soils are capable of alisorbtng. 

trend Kave their researches anotlJ 

ent localities ami ‘Attention to organising irrigation tpstsin diffi t 

01 irrigation winch gives the best effect on the crops, 
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Practical valm of such researches, — The experiments made in the di- 
strict of the Bourne Channel (Department of the Is^e) show the pradical 
scope of such researches. The ^ume chaumel, the Bourne being a^ tri- 
butary of the Is^e, waters the plain situated on the left bonk of the Rhdne, 
to the south of the junction of this river and the Is^e. The soils of this 
region are extremely permeable. According to the scale of Messrs. MGxtz 
and I/AJN6 (i) this permeability varies from 30 to over 150, whilst soils of 
average |>ermeabiUty have an index varying from 5 to 20. 

The water is led on to the land through narrow trenches which are 
dammed in order to make them oversow. When, as in the case in ques- 
tion, the permeability is very great, the process of inhltratioa is extremely 
rapid and unless the overflow is of considerable volume it only reaches the 
j)oints closest to the trench. It then happens that a portion of the plots 
derives no beneBt from the irrigation, whilst the soil near the trench is wash- 
ed out by an excess of water ; tJie soluble fertilising elements are carried 
off into the subsoil and are lost to the plants, whence the paradoxical re- 
sult: the irrigation diminishes the fertility. 

Further, the head of water supplied to the user at the highest point 
of his property is too small for the canal in que^ion, with the result that in 
view of the |>ernjeability of the soil, the speed of the water is insufficient 
to allow of its reaching |X)ints any great distance away. The water is also too 
clear to allow of the permeability being diminished by means of the deposit 
of matter in saspension. 

Good results may be obtained from the irrigation, however, if, in spite 
of the small water supply, sufficient rapidit>* can be imparted to the flood 
water to allow of the plot's if shortened, receiving water over its whole 
surface without the land around the supply trench receiWng an excess. 

Permeahiliiy of soils and their capacity io benefit by irri^cUion, — The 
Ix^t results hav^e invariably been obtained in soils of average permeability. 

WTien contemplating an irrigation project, a study of the ph>^ical 
]>ropeTties of the soil is aljsolutely indispensable and it is particularly neces- 
saiy also to determine the quantity of water |>enueatidg in a given time. 

When this is done, soils may be classed in two great categories : 

1) those [Jossessing a di’gree of permeability corresponding to the two 
extremes of the scale ; tlu-se extremes forming exceptions though occurring 
fairly frequently ; 

2) soils of average ])eniieability. 

In these latter, irrigations regulated according to the degree of j>er- 
jueability give remunerative results, tloal is to say barring exceptions inde- 
|K.mdent of the nature of the soil. 

In the cose of the former, on the contrary, sucoe^ is uncertain and be- 
fore precee<ling with tiie project it must be first considered w’hether the in- 
crease in yiehl is likely to Ix' such as to comjxnsiite for the cjcpense, which 
iu.iy necessarily be considerable. In soils of low fxmieabiUty, in which the 


(n Iviich ilcerer tbe t«CAk by Messrs Munla .-uiti l, auc ooiTc-«|^i»ntis Ioa 

I cm. jAverof water hi mn 
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wal^r penetrates at the rate of i to 2 mm. per hour, it may be ^visable] to 
anti^ljpate a careful arrangement of the land : regular slopes with sufficient 
drop which would not allow any surplus water to remm on the land, and 
sometimes even draining. In highly permeable soils in which the water 
penetrates at the rate of more than 40 to 60 cm. per hour, expenses may be 
eqifally high, especially with exaggerated wages to labour. 

With these extreme types of land, when ch^nels already exist it is 
advisable to turn them to account as much as possible. 

In the case of very permeable soils a big volume of water is required^at 
the head, the rapidity of the irrigating water being increased and the land 
divided into plots of small area. 

For soils classed at the other end of the scale, the pressure of water 
at the head should be just sufficient, thus allowing the section of the 
laterals to be reduced ; the speed of the irrigation water should then be 
reduced and the length of the plots increased. 

GeneraL resxHis 0/ 1908, 1909 and 191a experiment. — The quantity of 
water supplied by the irrigation is expressed by what is known as the dibit 
continu (continuous supply). This is the volume of water given during the 
growing period related to an area of I hectare (2.4711 acres) and a time- 
period of I second. 

The debit co«/in« is the resultant of 3 dimensions : 

1) The pressure at which the water is supplied to the plot by the 
ultimate branchings of the channel. 

2) The duration of each irrigation. 

3) The period elapsing till the next irrigation. 

The experimnts of Messrs. MUntz and I,aine were conducted in order to 
fix these data. They were only concerned with natural meadowland irrigat- 
ed by the flooding method. The experimental fields varied as widely as pos- 
sible both as regards nature and permeability of soil. Both the volume 
of water and the intervals between irrigations were made to vary' and the 
influence of such variations on the crop yield determined. 

The experimental fields were classed as follows according to the au- 
thors’ own scale : 


rertDMbUity 

FouTca>lel 

On.'Ies 

Cheval-blaoc (near C''.vaiU<:rl , . . 

i Pemes-Garriinie . . . 

Car^rt^tras-l'errjuif'U . 

HeTiieS'Croix-Couverle 
Valence 

The following data were determined in each field : 
i) the " module ’’ or head of water at highest point of -propertv ; 
2) the quantity of water which had the most favourable effect upon 
the crop yield, with irrigations at identical intcr\’ats ; 


15 to O.J 
06 
:.o 
10 
10 .) 
i:.'> 

50 to &o 
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3) The infitience on the yield of a same total quantity of water dis- 
tributed in smaller or greater amounts at more or less frequent inter^^, 

I. The “ Module — The '* module " (head of water at highest point of 
property) is equal to the product of the volume of the flood water and the 
width of the plot to be flooded. 

The volume and speed of the flood water should vary between wide 
limits accordii^ to the rapidity with which the water penetrates, and 
should increase with the increase of this latter. The experiments have 
shown that, in very sightly permeable soils, like those of Fourcadel or 
OadeS for example, the " module " should be such that the capacity of the 
irrigation flood should be about 0,30 of a litre per metre of width per second; 
in soils of average permeability, as at Carpentras, it should be equivalent 
to a capacity of 1.5 to 2 litres per metre, per second ; in lands of extreme 
permealMlity, such as those watered by the Bourne channel, it should ex- 
ceed 9 litres per metre, per second. 

In order to water more rapidly and to diminish labour the beds 
should be given the maximum width, still this width must not be exagge- 
rated, otherwise it will make regular distribution of the water difficult. 

II. Quanlity of water to he distributed at each hooding. — The trials have 
shown that the amount of water to be employed should be just sufficient 
to allow of its reaching the extremity of the bed, 

A quantity of water in excess of this represents a loss and might be 
employed for watering other surfaces ; it might also be actually harmful 
owing to its. washing out the soil and carrying off nutrient matter. If. 
in some cases, more plentiful watering gives a slight increase in the crop 
yield, this increase is not proportional to the extra cost of the water. 

III. Inten^als between floodings. — Generally speaking, the best 
it'sults are obtained with irrigations repeated every' 7 or 8 days. 

Floodings at very" close inteiA^als often give an increased crop but this 
increase is neither sufficiently uniform nor important to compensate for 
the extra cost of labour. 

Floodings at inter\'als of a fortnight and, especially of 3 wedcs, give 
markedly inferior results. 

Water supply. — Hitherto it has been held that the normal supply 
should be equivalent to i litre per hectare per second, for all lands. Messrs, 
^ItlNTZ and L.un 6 have now found that, varying with the nature of the 
land, the correct supply should be as follows : 

Poiircadcl 0.33 litres instead of 075 litres as iix^\ by. Asrerment 
Otitlcs 0.54 i « o 75 • not 

Cas'aillou * * 0.75 1 not fixed 

Car|>cntrTtH 0.71 \t> 0.1^5 * 1,475 » ^>y agreement 

This pro\’es that wastage usually occurs. 

Messrs. MtlXTZ and TAixfi add that the ideal irrigation would be one 

f hich supplied the soil with the quantity of water strictly necessary to 
btain a maximum crop. In experiments at the Meudon Station of Plant 
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Cbemistty, the amount of water evaporated which corr^ponda to x kg, of 
dr3^op, never exceeded 550 litres. According to this, there ^uld be 
required for the plus crop values obtained by imgatioHj the following quan* 
titles of water. 


StaUons 


Quantitj of waicz 


orapomted uvuUx 
Plu$>T«hie b; tbe crop, g^vtn, 

of crop cobk mctra cuUc mrttci 


Fourcadel - J 4^5 5 *5^ 

Andes 3 1935 3300 

Carpeatms 000 5 20 700 


The quantities usually given are consequently greatly ex^gerated. 
One must take into account, however, that an irrigation channel must 
respond to the calls made upon it at times of greater drought. If a fresh 
calculation is made for a second crop (aftermath) during a similar period, 


the following figures are obtained 






Pttis valur 
furnished 
by 

thelni^tioa 

Number 

of 

Volume ol w«ter per ioodins 

OffiAily UlUirod by 

^^'eQ. the pUut, 

cubk metres cubic metres 

( Fourcafid 

2 

G 

490 

302 

Stations < Oacles 

2 

4 



f Ciirpcntriis 

4 3V' 

K 

Sp, 

2<>H 


These data, though of a somewhat abstract character, show that tho 
real water requirements are markedly exceeded in practice. Although it 
is impossible to obtain the ideal quantity in practice nevertheless efforts 
should be made to approximate to it. 


623 - A Modified Method of Green-Manuring. — HcitMiN^s^c M. |itnp<rria} .AgTlcuiuir.; 

Bacteriologist) in Bulletin \o. Gt, .4 Reseat th Imlttute, Puia, t j pp, CiUcutl-i 

1916, 


It has been noticed that the complete dccoin{)osition of a green ciors 
depends upon the incidence of rainfall following its burial. . This faci 
has suggested the avoidance of negative results front green -m an ur 
ing b) caiT^dng out the initial stages of dcconijx>sition under artihebd c<tiv 
ditions. 

It has been found that the most complete breaking down of plant 
tissues was obtained by jiroviding an excess of moisture accomixanio! 
by anaerobic conditions during the first stage, followed bv a seomd o,u 
of less moisture and semi-aerobic conditions. The main f^bject Is to cul- 
tivate conditions favourable to the development of the class of oiganisnl 
who^ specific function IS the breaking .town of the cellulose walls .an' 
bngs auditions indefinitely pf" 
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An example of such conditioiis is afiorded in connection with tb^ in- 
digo industry. During extraction of the indigo in the factory the 
is partly fermented in water and partly in heaps after removal from, the 
vat. The resulting product is a paxtiy decomposed mass of vegetable 
tissue which possesses high manur^ value. When this is taken directly 
to the land the greatest effect is not seen until the following season, whereas 
when allowed to remain in heaps for a further period of several months 
its action is rapid and immediate. Obviously, any green crops will give 
comparable results when so treated in proportion to their relative nitrogen 
content. Apart from the provision of nitrogenous food, however, the pro- 
duction of humus is also important so that it may pay to treat crops of 
low nitrogen content in the same way. 

The followii^ is an account of the method used by the writer but he 
wishes to lay down no hard and fast rules. Obviously, modifications 
can be introduced to suit local conditions. His principal object is to in- 
vite criticism and suggestions. 

The method. — Borrow pits were dug at the sides of the field jire- 
vious to cutting the green crop, this l>eing done durii^ the rains, the pits 
filled with water; the cut crop (Crotolaria juncea) was placed in the pits, 
left there for perio<ls varied exijerimentally from 24 to 48 hours, removed 
from the pits, stacked in hea])s and allowed to fennent for varying periods 
of time, after which the rotted manure was applied to the soil (i). 

It w as at first found necessary^ to water the heaps occasionally to avoid 
drying out, but this was subsequently avoided by plastering their out- 
sides with clay, comparatively' snull quantities of water being occasionally 
applietl to piev'ent cracking of the latter. 

Further luotlifications of this method were adopted subsequently ; 
in order to avoid loss of mtn>gen as ammonia, the water remaining in the 
pits was dug out and made into alternate layers with the green manure 
in the heaiis. As large quantities of animonia [jas.s into the wrater during 
fermentation the smallest possible quantity of w’ater should be used so as 
to make it possible to utilize the whole of it for moistening the heaps. 

It was found that more complete fermentation could be obtained by 
inocnilating the heaiis with imjiurc cultures of cellulose destro)’ing bac- 
teria obtainetl simply by making a W’uter extract of fresh cowdung. 

Manurial exj^-riments with Sann hemp {Croiolorio jufueo) fermented 
in this manner luve been made upon the oat and tobacco cto|>s and hav'e 
eiven very favourable results. 

The adt ania^es of the method may Ixr sunmiaxised as follows : 

1) In case of the failure of the autumn rains and consequent lack 
**f moisture in t lie soil the manure can be held over till the following crop. 

2) The impn>vetl method of rotting the manure will enable the 


{ I ) I, Ucr experiments seem to show the advisiahiliiy of omiiting the prrfiminary stcejiinf: 
>n Wiiter (owinjt to loss of tiitrv>een| and of cnimncacin^ the pfepamtiono# the fcnncnlc<i 
:ii mure by stacking In heaps, moistening with water, uti.l alio win fermentathm to prtKxe^i 
■>' before. {Auihof 'a norV'. 
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gioi^er to postpone the cutting of the crop and thus obtain a much larger 

bulk of^ consequently more paying 

quantities of the manure per acre. 

a) The application of the manure m a better digested form will 

increase the amount of availailt plant food at an early st^e of growth 

of the succeeding crop. , . i 

The method should also be capable of application to the decora- 
tion of the residues of other crops : stools of sugwcane for ir^nce ^ 
stools contain a considerable amount of sacchanne matter and should 
form an excellent medium for bacteria. 


624 - -nie Trade in Hitrogenous Malerlals. i. bmtbaw a. (inspector Fiscal de ta Pr^ 
naganda SaUtrera), ladustria y Comcrcio de suMtancias a*oadas» U> Amxo al BctaU 
No 8 di la Asociaci 6 n Salitfcra dc Prof>a^;anda pp- I-X V + 1 - 155 . Snnliago-Valpaiaiao, 
1915 -H. IDEM, Una prescntadin graiica de la Historla Ecoo6mica del SaUtre en l« 
wltunos veinte aiios. in A sociaddn salitrcra Je Propaganda, C ircular Irimf.tral .Vo. LXVII 
{Bolfiin No. 8) pp. 3-5 + tUagnuns.ValpaTsuso.Octubcr 1915. — HI. IDEM, Factorw del 
FutuTO Mercado Salitiero. So. ISVll {BoUitn So. lo), pp. 180-1S7. December 

iv_ Idem, Nuevas previsiones acerca dc bs ct^nelUiirncs cctmAmicas tic Produ- 

ci6n fie la Salitre dc Chile y demAs substimebs Azi>ad.iS, Ibid, .Vo, L.VI' 7 //,'pp. 68- S 4, 
March iqi 6 . — V. Idem, KTtension, Riiiuezii y DnraclAn Augurada a los Yactmlcnlos 
Salitreros de ChUe, Ibid, So. LXX, pp. July — VI. IDEM, Conlcnadn di- 

tada en la Semana de la .\raericu I^tina en tyon. cl 4 de Didcmbte tic J9[6 IbtJ, 
Xo. lyXXI, pp. VI- XV, December igi 6 . 

I. — In his continuation of the series of memoirs {29) already published 
dealing with the various aspects of nitrogen, the writer now deals w^th the 
subject as it appears in the light of new discoveries and international events. 
■The 1st. chapter summarises the chief nitrogenous sul>stances, their me- 
thods of application and the industries which may be practically regarded 
as deriWng therefrom. 

On examining the nitrate of soda industr>’ in Chili, one sees that tlxc 
average price at the factory, in September 1914, was 8-80 francs per 100 
kilograms, equivalent to 0.60 fr. j>eT kilogram of nitrogen. The number of 
factories in operation at the same time was i6<). distributwl inegularly over 
an area of 2 317 sq. miles, and their annual production capacity wa.s 2 000 
to 125 000 metric tons, the maximum production being capable of reaeWng 
50000 to 100 000 tons, which means the total amount available over 15 
years was 800 000 to i 500 000 tons. The costs of working a nitrate 
deposit are estimated at 26 to 52 fr, per ton. 

The actual value of the nitrate deposits now l)eing worked in Chili, 
without reckoning depreciations, is 175 000 000 fr. The total capital con- 
cerned, not only in the deposits but also in the industry itself with its va- 
rious branches, may be estimateil at 750 000 wx) to 950 000 001} fr. 

The export value, 2500000 tons at S.80 fr. f, 0. b.' per Spanish quintal 
(46.02 kg.) is equivalent to more than half the capital engagerl. In this 
connection, however, it must be remembered that in 15 years the deposits 
of nitrate of soda may be exhausted. Of the capital engaged about H 
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is Chilian, English, and the remainder is divided among Germany ^nd 
other countries ; the English companies, which are the most important, 
have paid annual dividends varying from $ to 20 %. Since 1883, the Chili- 
an Government has collected, in the form of a tax on export, a total jof 
2 750 000 000 fr. and, since 1903, the conce^ion dues have brought the 
Government in another 75 000 000 fr. 

The trade in nitrate being an overseas one with remote marhets, it 
<lepends : a) on variations in the price of freights, this being accentuated 
by thiTfact that the producing country has no mercantile fleet of its own ; 
b) on the fact that, once the product has left the country, the conditions of 
Side are no longer within the influence of the producers ; c) on the fact that 
]>a}'ments are made drafts on lyondon, viz : in a medium which 
is not that of the producing country, thus introducing an element of specu- 
lation and unrest. Another cause of instability is the fact that, in the 
Xorthem Hemisphere, nitrate of soda b employed chiefly as a spring ferti- 
liser, which results in of the amount exjwrted to Europe being consumed 
in 4 months, while in the 5 months from Juij^ to November only */* or V# b 
ronsumed ; on the other hand, the production must be continuous and uni- 
lorm : whence a constant increase of stock in hand, aggravated by the diffi- 
t ulty of keeping the nitrate, and fresh ground for speculation. The result 
is that the nitrate of soda from the time of i leaving Chili till its arrival in 
tfie hands of the farmers w'ho use it increases in price over 100 %, and thb 
without taking into account a fluctuation of 10 to 15 due to s|jecala- 
tion. And while the pro<iucers' organisation, by means of propaganda, has 
aroused the demand for nitrate of soda, it has left to .:»thers the task ot 
sitbfying tliis demand. 

The writer next examines the following industries : ammonium sulphate 
-ierived from coal “ nitric acid (electric arc) and its derivatives “ calduni 
cyanamide — synthetic ammonia nitrification of aluminium — other 
processes (Ostwald, Hausshr. Bender. Woltereck, Mokd) of electric 
rixidation and of sjTithesb of ammonia. On examining the degree of com- 
jH-tition among the various products it results that the strongest competi- 
t<»r of Chilian nitrate will be the Gentian output of nitrogenous material, 
t litre being less interest in producing these substances in Great Britain. 
I ranee, Spain and Italy. The w^riter draw’s attention to the fact that the 
t >>TWA1J> process for the transformation of atnmoniacal nitrogen into 
nitric acid does away with a great deal of the importance of the distinc- 
tion between the market for nitric nitrogen on the one hand and that for 
atnmoniacal nitrogen and cyanamide on the other. He concludes, event- 
ually, tliat one must take iuto consideration on the one hand the conti- 
nued efforts made in order to reduce the price of the unit of nitrogen, and 
<^'11 the other, the geographical and economical factors which favour the 
^:oncentration of the nitrate of soda industry in Oiili. 

The artick ooncithks with a tcrirs of 33 mpideiMnUfy notes (cxpiamitot>% tUtisitical etc.} 
1 ( .'ippendicrs ilcalioij with : the tmnlnnJoinr of oltroffriKiva material — organic ni- 
U ..Tootis fettiUter ~ eocouranitnjt the (m^ductioa of nitxoc«Bou« cubetancca — the nitrogen 
|tri/.o,>pg|y projccteil in tiermaoy. 
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a « . .-o--- sciUng pric« of nftrmtc of loda tt Chajaa com! ; - a»cmf« prtct U^iLiL 

b » " ' ■ average ansoal coat of nUraU of aoda at qua^-tidr ; • • - maxifltum and mtatanua ^ dmcM ■' 

export dues, 

c >■ average annual cost of uHratc of soda at the factory ; ••• maxhanoi taA xtlelBmu ; 

I freight Europe, sailing ibip. 

d ■> cost of Norwegtan tiitrate (of lime); » » coat of sulphate of ammonia Irosi ctdce ftiraaot* ; / • cr«t 
of synthetic ammonia and of caldum cynamide. 
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II. — The 2nd. article describes by meaqs of graphs, which we ^re- 
produce herewith, the economic history of nitrate of soda and other nitro- 
genous substances during the last 20 yeafs. 

The graph portrays the following facts : 

1) The Ittcineasc from year to year of the world's praiuetkm of oomhIiieU oUrosoi. 

2) The propoftiiJtuU increase of sulphate of ammonia in rclatk>a to the total production 
ni cmnUned nitrogen. 

3) The important place udricb, acetn'^Ung to likely data, will be taken b>‘ synthetic ni- 
ir>)gcnoa»«tbstAnces in the production of ootnMned nitrogen, at the end oi the present war 

III. — In a 3rd. article on the condition of future markets, the 
writer gives data confirming his earlier forecast of the principal competitors 
in the nitrate of soda industry and makes special reference to the Report 
presented to the German Reichstag by the Commission on the nitrogen 
monopoly. 

IV. — The 4th. paper gives fresh forecasts on the economic conditions 
of the production of nitrate of soda and of other nitrogenous substances 
ill Chili. The following facts are brought out : 

I } The recovery of nitrogen from cxul (for which po»ible mcrea«e in output, and rcftcrv'es 
c >ii$titute a margin of productlrm 25 timn as iipeat as the maximum available iu the nitrate 
> f $oila deposits) la progressing in a ttianoer relatively superior to that of nitrogen in the f«mi 

■ f nitrate of st»la. 

2) The first synthetic mtn^gmou* prcKhicts (aitroliin and caldum ejonamide) up till 

: jia, only nm^le progress, whilst the production of synll^tic ammonia (Hasex process) 
'll Mmly became of amimcrdal importance in by gi'*ing financial results which up till 

May I or 4 were regarded as safe In comjietent drdes. 

3) The war has obliged Genm*ny {.and IhLs state of aHaii^ will continue) to natiooalixe 
the productUm of nitrogen in rjtder to render herself independent of outside sources in all cir- 

■ uinstances whatever, an<l the prolongation of the w^r w ill strengthen this important iodastry 
i:'j.-rc and more ever}' ilay. 

4) The present %vnr, without remlcting the production of nitrogenous substances oWiga- 
t iry in other countrin, who are or will be big consumers, has shown the ad\-antage which a 

'tin try has in priKiadng these substances itself. 


An ap|)endix givets tables constructed with the coefficients of the In- 
ternational Institute of Agriculture, which allows of the conversion to unity 

< f the prices of nitrate of soda and of sulphate of ammonia. 

\^. ~ The writer discusses the data relative to the extension, wealth, and 
IMobable life of the Chilian nitrate of soda deposits, concluding that there 
exist in the country', at the present moment. 200 million tons of utUisable 
nitrate of soda. i. e. capable of being extracted at an ax-erage price (at the 
deposit) of 3.75 fr. per Spanish quintal (46.02 kg.), equivalent to a mini- 
mum content in the mineral treated of 10 % of nitrate of soda ; but this 
e>timate does not include unexplored deposits. 

VI. — Finally, in the text of the discussion dted at the close, the writer 

< xplains that the kilo of nitrate of soda delivered in Europe is calculated'as 
ff'llows ; 
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Price at deposits, Jabour, fuel and depredatiem . . . 6.48 fr. 

Carriage to ChUtan coast, entumission o.ix * 

Export dues 0.41 • 

Freight, Insurance and commlaaon 0.30 i 


1 .30 fr. 

If the cost of production were reduced by means of installations on 2 
large scale, the amount of commission paid diminished by 2 % by central- 
ising the sale, and freight and insurance lowered by 3 % by means of di- 
rect consignments, it should be possible to produce a kilo of nitrate of soda 
at a French port at the following price. 


Cost of production o. fr. 

Carruige to const . o.o*;) » 

Freight, etc 0.37 ■ 


o.js fr. 

The price of the metric ton of nitrate of soda at 95 % i. e. containing 
155 kg. of nitrogen, would thus be less than 120 fr. at a French port. 

The quantity of nitrate of soda utilisable in Chili being 200 millioa me^ 
trie tons, this country would be able to put on the world market 3 million 
tons of nitrate every year for 70 years. Allowing, however, an annual in- 
crease in production of 55 ooo tons (tins figure being based upon past years'^ 
the end would be reached in 1966. In these calculations no account has 
been taken of unexplored deposits, the ca])acity of which is estimated bvj 
competent persons as being certainly 4 to 5 times that of the deposits alread’ 
in working or explored. 


625 - The Effect of Weeds upon Cereal Crops. — brehchusy, WuntRco e. (fiuffcwwjr , 

Expaimnial Station) In The Sew Pkytclogiit, Vol. X VI, Nos. 3 on^l 4, pp. 54-76. Londic 
March and April 1017. 

The practical results of the competitiou of weeds and crops are well 
^own, ljut the exact cause of thi^ competition is less obvious. It is common 
knowl^ge chat the weeds utilise food and water from the soil and. above 
pound, tend to rob the crop of much of the sunlight essential to full deve- 
lopment. Apart from this, however, it has often been questioned whether 
the wee^ may not excrete from their roots some poisonous substance 
which artually inhibits the growth of the crops, but the whole matter 
very undecided. 

The pre^nt paper gives the results of pot and water-culture experi- 
Rpthamsted over a period of 4 years with cro^^d 
grown m association. The following combinations were 

except that the pots were protected from birds. 

wZf i*" ' '■ '■ 

ana one part wheat + one part weed when mixed. 
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I. — Pot BaEFEBiMENTS Papaver Photos + Fapovsf Rkotas, Ekpa- 
t>tr Photos -f Wheat, Wheat -h Wheat, Wheat -h Alopi0$tmt agrts^’s, 
AUypecurus agrcsii^f\- Aloptcurus agrestis, Brassica alba + Brassico alba, 
Brassica alba -j- Wheat, "^eat + Sptrgula arvtnsis, Sptrgula arvensis + 
Spsrgula an>ensis. 

II. — Water-cultpre ExpEsncENTs. Wheat -f Sptrgula arvensis, 
Wheat ~f Aloptcurus agrtsiis. 

The conditions and results of the various experiments are set out in 
detait, the total dry weights of the resultii^ crops of cereal and weed being 
gi\'en in each case. The conclusions are as follows : 

There is no evidence, and indeed no indication, that any direct toxic 
action comes into play. 

It is evident that the mere competition of plant with plant, irrespec- 
tive of species, has much to do with development and that the time and 
duration of competitive check are the chief factors involved. Purely ve- 
getative competition is more potent than is generally realised. In the 
experiment all the crop plants were at least 4 or 5 inches apart, and the 
effects of overcrowding were most obvious. In a field where weeds are 
lit all prevalent, the plants are still more closely placed, and the struggle 
must be still keener. -Even when the weeds are suj^p.essed by cultivat- 
iug and hoeing, the roots remain in the soil to a large extent, and those 
of the perennials at least continue functioning in a nomml way, though 
to a less degree ; nevertheless, such suppression of weeds Ls all to the 
vantage of the crop, owing to the removal of the aerial competition. 

The vital factor in competition is the mere presence of other plants, 
\yQ they wliat they may, and, up to a certain limit, two plants cannot make 
>ucb good individual growth in a given restricted area as can one plant. 

In those cases where the same soil was allowed to serve for exper- 
iments in successive years a comparison of the dry weights, pot for pot, 
did not show any evidence tliat the crop obtained from any individual pot 
in the first wr in any way affected t^t obtained in the year following. 
This is ci further proof of the absence of toxi< effects from the roots. If 
toxins had been present a [X)t which carried a relatively small crop in 1915 
might have been expected to carry a relati\Tely large one in 1916 and vice- 
versa. as the large crop would have left a larger supply of toxin in the soil. 
.A.S no such correlation was proved it seems evideSt that no toxin capable 
of remaining unchanged from one season to the other was present in the 
soils. 

C 26 - AssimlUtion of Iron by Rioe from Certain Hutrient SoloUons. — c.n.E. p. l . aod 

C.VR&Bao. J. O, Ri».x> Experiment Station?. /ownwi of 

Rr<^f4frch, Vol. Vll So. 1 1, pp, 5^3*5-’^ Washingloo. D. C., 1916. 

, It h.as long been recognized that on calcareous soils certain plants do 
not make a normal growth and are often affected by chlorosis. This has 
U*en variously ascriNxi to the physical condition of the soil ; an increasing 
L<similation of lime by the plant ; a diminished assiuiilation of all mineral 
nutrients due to the neutralization of acid root excretions. Pre\iQus 
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woA at the IPorfe Rico Agricultural Experiment Station with pineapplea 
and upland rice indicated an insufficient assimilation of iron as prin- 
cipal cause. As calcareous soils have a slightly alhnline reaction, and 
as it is important to known whether pl^ts intolerant of calcareous soils 
ate sensitive to an acid or alkaline reaction pet sc, and whether the reaction 
of the soil has any effect on the assimilation of iron, further experiments 
vnth upland rice {Oryza sativa) in nutrient solutions and soil cultures 
have been conducted. 

The experiments with nutrient solutions reported show the effect 
of the quantity and form of iron and reaction of the nutrient medium on 
the assimilation of iron by rice. Tn nearly all cases growth was inuch bet- 
ter in the nutrient solutions employed with o 008 gr. of iron per litre than 
ynth 0.002 gr. When judged by the growth of plants, ferrous sulphate, 
ferric fitrate, and ferric tartrate afforded sufficient iron when used in pro- 
per quantities in the acid and neutral solutions. Ferric chloride was an 
inferior source of iron,, and dialyzed iron utterly inadequate. Only ferric 
tartrate furnished sufficient iron in the alkaline solution. Plants grown 
in the acid solutions contained the highest percentages of iron. Plants 
grown in the neutral^ solutions contained higher percentages of iron than 
those grown in the alkaline solutions when some fdrms of iron were used, 
but equal percentages when other forms of iron were used. The percentages 
of nitrogen, phosphoric acid, lime, magnesia, and carbon-free ash in 
plants grown in six different solutions did not vary appreciably when com- 
pared with the iron content. It was evident that rice was not particularly 
sensitive to the reaction of the solution , except as the reaction influenced 
the availability of the iron. This substantiates previous work in showing 
that lime-induced chlorosis is caused by a lack of iron and indicates 
strongly that the only action of carbonate of lime in inducing chlorosis lies 
in diminishing the availability of the iron. The amount of available iron 
in the different solutions could not l^e detennined anahtically, because 
of the impossibility of distinguishing between colloidal and soluble iron. 
Calculations showed, however, that the concentration of available iron 
in many cases must have been less than one part in to 000 OfX) of solution. 

Reference is made to the bearing of these results on the proper compo- 
sition of plant nutrient solutions. 

Abibliography of 15 works is appended. 

627 - Pollination and CKm-Pertilization in the Juar Plant (Andropova Sor- 

Brol*^ DofUGL.\S, IiX.vham, K. J., in Mmi/nn or 7 >1 ,1 .rnuirur^ 

in India, Bc^aniral Series, \<jl. VIII, No. pp, xn ’’a-s. - pliUcs CtUTUt.*!, 

December, 1016. 

In successive generations of hybrids of " juar {Andropogon Sorghum, 
Brot.), certain characteristics, such as the colour of the grains and the 
shape of the glumes, divide and re-combine according to Mendeliau laws, in 
the most simple manner. 

i) Cowra 05 THE GRAINS. - The crossing of a red plant (RR) with .1 
wMte one (rr) gives, in the ist. generation (F,) ,a red hydrid without intermc- 
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diate colour which produces 4 kinds of gametes : — RR (xn^ ^Rr (red) — 
rR (red) — rt (white). In the 2nd. generatioa (F^, % of ^{dl^ts should 
be r^, and *4 white, according to the ratio 3 : r. Tlie actual rdlios obtained 
were 3 : i and 2.2 : i, which correspond exactly with the theoretical calcu* 
lation. 

The cross between red x yellow gives sin^Iar results, with dominance of 
the red to the yellow. Of 126 plants of F,. 94 were red and 32 white, accord- 
ing to the ratio 2.9 : i, which is very near to the theoretical ratio 3 : i. 

The results obtained in the series yellow x white were much the same 
as those for red x white and red x yellow, with dominance of the yellow over 
the white. Thus, of 16 plants of F,. 12 had yellow grains and 4 white grains, 
in exact accordance with the ratio 3:1. In st^me cases, however, indivi- 
iluals app^r in F| whose progeny in F, is a mixture of white, red and yel- 
low grained individuals. In such cases it seems clear that the white con- 
tains a determinant of the red. wliich, however, exists in the latent state 
and is only capable of develop! in the presence of the yellow. The hy- 
brid of FJ with formula Rr Yy. heterozygous to 2 characteristics, produces 
4 kinds of gametes : — R Y — Ry - rY ~ ry. capable of giving, in Fj, 
16 different combinations, of which 9 should be red, 3 yellow and 4 wliite. 
a> .shown in the table below : 

CoHstitfition of the hybrids of Fj. 


Mate 9f 


i V " . 

RY i 

1 

Ry 1 

i 

ry 

i 

t! - ! 

RRYY 

RRYy i 

i 

RrVY 

RrYy 

j Z 

i i 

1 1 Ry i 

KRYy 

RRyy 

RrYy | 

! R*y} 

’■ f 

! ^ 

^ ’ „ i 





> ^ 








RrYY i 

RrYy 

rrYY 

1 itYv 



I 




1 ? 

> 1 

i 




i i 

i ry 

1 RrYy 

1 Roy 



! ~ 

\ f 



1 

1 

_J ^ 


of fftt hyb^idt of 


The expcrinienta! values found are in accordance with the theoretical 
r itio 9:3:4 between red graine<l. yellow grained and white grained hybrids- 
2) IfENGTH OF THK GLCKES. -- The ' long glume *’ and “ short glume ' 
haracters act as a pair of allellomorphs witli dominance of the " short 
^iume ” character. Of 80 plants of F, resulting from a cross between these 
’wo characters, 60 had short glumes and 20 long glumes, that is to f^ay, they 
S 'l lowed exactly the theoretical ratio ^ : i. 
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\ As tbe^e<^c behaviour of each of these factors (red, yellow or white 
colour of the grabs ; long or short glumes) is Itno^, it is easy in each case, 
by applying the laws of the division and re-combination of the characters, 
to foresee the composition of the progeny of any hybrid of Andropogon 
S^ghum Brot. so far as the ^racters studied in this paper are concerned. 

628 - Potato Selection Experiment in Germany. - w ackkk. u.. in Znisckfia fur Pfhn- 
• zfnziichiun^^, Vol. IV, Part 3, pp. 267-30-- Btrlifi, 

Since 1908, the writer has carried out a series of potato selection 
experiments at the seed selection Institute of the Higher School of agricul- 
ture at Hohetiheim (Wiirtemberg). The object was to form new Idnds of 
potatoes for Southern Germany so as to replace those cultivated so long 
in the countr>^ but now degenerate. The method was to be by sexual 
reproduction with or without hybridisation. The first was carried out by 
crossing two varieties and sowing the hybrid seeds thus obtained, the re- 
sult being new potato plants. The sexual reproduction without crossing 
was carried out by choosing well developed berries of pure varbties and 
then continuing to select the plants from the seed obtained thus (r). 

The culttire of the progeny of the seedlings was always carried out by 
the method of individual selection in the 2nd. and 3rd. generation, so that 
the corresponding hereditaiy" characters could also be studied. I,ess im- 
portance was attached to this methotl during the following generations, 
when the identity of the descendants of a family could be determined with 
precision. After the second generation the ]X>tatoes were grown with the 
ordinary' spacing of 20 X 24 inch<?s. 

Selection of potatoes obtained from the seed of varieties 

NOT ARTIFICIAIXY FERTILISED. 

In the first ex])eriment made from 1907-1912 with the varieties : Xole- 
Sanding, Miinchinger, Alma, Rekord, Modell, Bohun, FUrsteukrone, Di 
Wet, Bojar, Eva, Switez, Diana, the berries were gathered in the autumn 
of 1907 and sown on March 27, 1908 ; lifting was carriefl out 17 to 19 day- 
later, The plants continued to grow normally. Transplanting was finlsli- 
ed by the middle of May, and by the 30th. of the same nnmth, all the seedling- 
were planted out in the o^>en field. The tubers ohtaineel showed fairl\' 
large variations as regards shape, size, colour, arrange meut of the eyes, etc 

Howev«, to continue the selection in the following years, only tuber- 
of the varieties Miin^fnger, Nolcs Sanding, Bohun were chosen, and were 
selected till 1912. In that year an experiment was made to determine tb^- 
comparative value of the 3 varieties. 

This experiment showed that, for the Munchinger variety all the selec- 
tions of the parent form had given negative results, and thev were then- 
fore abandoned. 


(T) rhese operatiotisi, as well as the cultivaMon o< ihc plant. s were usitUlv carrktl . 

accor.linj^ to the way describe-d by Pauwnrni in his work : ; dcr lunMlnham.’ 

KiU-:r, \olIII, pp. 32 and omvarsK Berlin, nu<«. Purey, 
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The Bobim variety did not give sati^actory resnKs, He paient form 
having given bigger yields in tubers than the forms ^owri the seed. 
Selection of this variety was discontinued, as was later done with the 
Nolcs S&mling variety. 

In a second experiment (1909-1912),^ lilW 1 irikies Agraria, Alma, Mun- 
chinger and Switex were selected. The see^ were gathered in the autumn 
1908 and sown on March 23, 1909. The plants grew normally, and were 
replanted on April 28 and 29, being planted in the open held on May 26. 
\t'ith the exception of plants grown from seed of the A^ria variety, which 
were weakly, all the plants developed normally during the summer. The 
former were abandoned the first year, while the latter were grown during 
successive years, during which they were subjected to individual selection. 
There was usually an appearance of uniformity among the plants of the 
same selection, but there were also considerable differences. The Alma 
variety was eliminated in the second generation, as was the Swntez varirty 
i u the third, only the Mtinchinger variety being left. The plants of the latter 
\ ariety gave, in the fourth generation, a much higher yield that the parent 
lornts. Nevertheless, the yields were found to be too low. so the selection 
f.f this variety was also abandoned. 

In a third trial, the writer used “ Unterlander Wurstkartoffel ", a var- 
iety chiefly growm between Stuttgart and Heilbronn, and considered very 
.mkkI. The berries were collecte<l in the autumn of 1910 and sown in the 
following spring. The growth of the first generation plants, in 1911. did 

well : plen^" of well deveIoj)ed tubers of a x'cllow or red colour were 
'btainet!. Kor the selection of the scc<md generation. 71 plants with red 
tubers and 3b with yellow tubers were chosen. However, the results were 
:iot satisfactory', and it was |)ossible to continue the selection of a few 
^trains only. The third generation gave very bad results. For this variety 
,1" well as the |>rtceiling ones, the method of sexual repr<xluction without 
vTfissing has not prnvtxl of value. 

AkTH'ICI.M. CROSStNG OF SEVER.\1. VARIETIES AND SVHSKQVESr 
SETECTIOK OF THE DKSCEVDANTS. 

The following crosses were made : 

1) Switiv, 9 Miinchinger Original 
j) Switez V V ^nd, generation MUnchinger plant 
]) Jiid. generation Miinchinger ^ plant X 2nd. generation Xolcs 
Sanding ph'mt. 

2 nd. generation Munchinger 9 pl^^ut X Miinchinger, Hohenhei- 
nu r Nachbaii ^ . 

Artificial ])ollimsation was easily carrie^l out. 

The wmter considers the cross between Switez and Miinchinger as of the 
;3:ost importance, as is sliown by the large number of fertilised plants re- 
Milting. This cross tended to rejuvenate the Miinchinger variety', the 
yield of which had considerably diminishe<l. 

Crossing w'as carried out in T909, the resulting seetl being sown in 191a. 
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and tubers were obtai ^ Switw and Mitachinger varieties, which 

chiefly occurs m crosses thT^tent forms. 

""" « Srfr^e^ Son, 14 plants of the S^nte^Unchinger c^s 

were cSTn consideration of their characte_« for parity of deve- 

A few sSts we" attack^ with leaf curl, and PW*iAora .«/^m 

Iflir^lightly present on the stems. Both starch content and yield m 
tubers varii giLtlv. This diversity is all the more surprising smce the 
Inters had ^^carefully sorted in the ist. and 2 nd. generating. For this 
rLson, aU the poorer grades were eliminated and only 9 plants were used 

to continue the selection. , 

The 4th. generation (obtained from the 9 plants) were gro^ separately 
according to the family and in parallel with one 
Swites variety. During this operation, 2 lines (22-6 and 
themselves to be undoubtedly the best and most uniform ful^ng al 
the writer’s requirements. Their yield in tubers is much higher than that 

of the parent form Switez. . , , * • . , i 

The sth generation was quite satisfactory, the >nelds being 203,1 and 
215.3 cwts. respectively per acre. The pmixirtion of smfU ixitatoes was 

In the 6 th. generation, the lines 22-6 and 227 yieldetl Tesi»ectively 243.7 
and 191.2 cwt. per acre. This difference was solely due to differences in 
manuring. In addition the lines 22-6 and 22-7 showed very good disease- 
resisting qualities. 

On account of these good results the writer made further crosses, in 
1913. the varieties used being most carefully chosen. 

The crosses were: 


Switea ^ X Industrie 
Industrie 5 X ^"ttez 
Iiidustik 9 X Wur»tk*rt<»Hel (/ 


Su itez 9 X Blodiiiigei 
Wurstkartofiel 9 X ^ 
Swltcz 9 X \Vui»tkArto0e) 


The crosses were all successful, as was the cultivation of the plants ob- 
tained from the hybrid berries. The plants of the first generation diffcri^l 
much from one another. The 2nd. generation from the crosses made in 
1913 gave very satisfactory results. The yield in tubers was higher than 
the former one. The selection of the 2nd. generation was. therefore, coii 
tinued. It is probable that the crosses Switez 9 Wurstkartoffel 
and Industrie 9 X Wurstkartoffel ^ will yield varieties that will full) 
meet with the approval of the agriadturists of Southern Gennany. 
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CONCI^USIOKS. 

1) The frequent observation that the growth of plants obtained 
from non-hybridised potato berries results in no improvement of the variety 
is fully confirmed by these experiments. The first generations obtained 
in such a way show abundant growth and give rise to the idea that sexual 
reproduction has improved the variety, but, even after the 3rd. and 4th. 
years of cultivation, the plants decline and finally give a much inferior yield 
to that of the parent forms. This decline of the progeny during the course 
of other generations has been observed by the author not only in the old 
v arieties of the country, such as Miinchinger and Unterlmder Wurstkar- 
toffel, but also in the new and very Wgorous varieties, such as Switez, Bohun, 
Alma, etc. 

2) On the other hand, selection by crossing gives a better result, 
t^jiecially when the subjects crossed are of healthy, new and vigorously- 
growing varieties. Certain characters feebly present in the one variety, 
should be strongly present in the other. 

3) As the potato plant seems, in the great majority of cases, to be 
a heteror>'gous plant, no untfomiity -can be seen in the first generation, 
cither in plants obtainetl by artificial hybridisation or in plants obtained 
by hybridisation in other ways. There is nearly always a certain concor- 
dance of characters among the plants of some determined variety' or cross, 
but there alwa>'s appear variations, more or less strong according to the 
t\3>e of the variety. 

4) In tl^ descendants of seedling plants which should be considered 
as lines of vegetative reproduction, there occur not only the usual little 
regular variations, but sometimes large !ndi\ndual variations that are 
entirely hereditary. Thus, also with potatoes, it is possible to indicate 
fairly accurately the ix>s«ibiHty of a selection based on vegetative repro- 
ihtction. 

629 - Stodleft on the Hybrids of Cmpgitum maauamt Pul UOn someVuio- 

gatOd RncU. — Ikeko, a., in the joutnaS of Vol. 6, No. 5, pp. atO'iSo, 

2 VIII platet. Cambriilge, .\pril igi?. 

In the botanical garden of Koniaba, near Tokyo, in 1913, many indi- 
viduals of Capsicum annuum were noticed which were remarkable for a yel- 
low variegation, not only of the Iea\’es, but also of the brancltes. various 
l^irts of the fiower and the fruit. This characteristic, due to formation 
of jiatches lacking in chlorophyll, develops in difierent degrees of intensity 
in different individuals, and, in some cases, coosists of a few small yellow 
scattered over the leaves. When, on the othtt hand, the >’ellow sur- 
face is greatly dewlojievl, the plant presents a distinctly pathological ap- 
{Kiirance an<l grow^ slowly and with difficulty. The results are gi\"en of 
a study on the progeny of these \*ariegated specimens, obtained both by 
H'lf-fertilisation and by hybridisation with a normal green plant. 

The intensity of the \*ariegati(m is in direct proportion to that of the 
l»arents. If the progeny are diNnded into intensely variegated plants 
{i T ar.) and slightly variegated plants (s. nar.), it can easily be se^ that ^he 
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s. var. 84 (=* ^5 %) 


^ 5 . vflr.‘294 (=» 92 %) 
\ i. var. 35 ("• 8%) 



green biunche) 

vaikgated 

branches 


i s. var. 95 (« 66%) 

I i. var. 49 (» 34 %) 
is.vuf. So{« 34%) 

j I. var. IS2 66%) 


s. var. 14 (- 17%) 
i, r«r. 68 S3 %) 


It is interesting to note the sjjecific manner in which the various parti 
of the plants tend to transmit their characteristics integrally ; thus, fruii 
produced on the green branches of intensely variegated plants give a per 
centage of intensely variegated plants much inferior {34 to that bojin 
by variegated branches of the same plant (65.5 %). 

In no case were completely green plants obtainetl. By crossing witl 
normal green plants, variegated individuals were obtained in the 1st. gen 
eration whose descendants in the ;2nd. generation, whether obtained b\ 
self-fertilisation or by crossing with green specimens, were variegated. Thir 
second generation showed no scission between the green and variegatet] 
caract eristics in the Mendelian sense of the word ; the only de\'iations notice*] 
were in the variegation, never in the self-coloured green, 'The cliaracter- 
istics under coasideration were, therefore, not Mendelian. If successivt 


generations are constantly crossed with the normal green type the \'ar lega- 
tion shows a tendency to decrease, but never disapjx^ars altc^ether 

Partial chlorosis in the leaves, branchi-s and fruit of Capucum finnuwr 
is not transmitted by the cellular nucleus of the egg, but by the cvtoj)lasm, 
or more correctly speaking, by the plastids (leucites) which it contains, 
plastids which, unlike the chloroplasts, do not possess the faculty of prrHliic 
ing the chlorophyll-pigment. In the variegated s)>ecimens. the egg-cell- 
contain a certain number of plastids of both kinds, that i.s to say normal and 
diseased. luring the segmentation of the fertili.setl egg, the plastids als<i 
multipb rapidly by fission and enter the cells in varying quantities and prn- 
poTtions, so tiiat, in an adult plant, the distribution of abnormal i>lasti*!- 
IS far from being unifonn, but varies very greatly in the<iifferent organv 
X explains : i) the absence of Mendelian phenomena : 

2) the behaviour of pro^y whose intensity of variegation is pro|K>rtionate 
to that of the parents; 3) the attenuation of the variegation as a result 
ot repeated crossing with normal green individiwls. 

Similar facts have been describerl for MirahUis albomaailaia (CorrensI 
ma^Ms a/6amandn/ttm {LwhHis dioica) 

cklmnomaad^uin (Shull) and Primula sinensis (Grkgorv). These oWr- 

^ Capsicum, and are interesting in 

oryiection with constitutional chlorosis in plants and it.s inheritance. 
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630 - RedaptioitloiiSeriM In Sweet Peas. — i*dwwt. r, c., in iht jontmt 0/ GftuUcs, 

Vol. VI, No. 3 , pp. 185 - 103 , ni taMcf. Cambridge, April, 1017 . 

This paper is a coatiauatioti of previous work (i) 00 the degree of af- 
finity between the various characters in the formation of sexual cells or 
gametes {“ coupling “ Faktorenkuppelung The results of experi- 
ments carried out in 1914-1915 with Latkyrm odoratus (Sweet Pea) are 
';iven. The data deal only with the BEL series, where B = the Wue colour 
)f the flower as opposed to the red, b ; E = an erect standard as opposed 
t) a hood^ed standard e ; L — long pollen as opposed to round x^oUen 1. 

1) telaiion between E and L in hotnozygous plants with reference to 
he colour (BB or bb). The mating EL X cl, which does not, of ooiii>^. 
hange the colour, gives, in the ist. generation, individuals with the formula 

Li, capable of producing 4 kinds of gametes : EL -- El — cL — el. In 
he F|, r 118 jdaiits were obtained and examined. They were divided up 
is follows : 

ML m 4L 

Elect Ered Hooded 

»tiuidaid vUodard >tAadard 

Loot poUen Rxxwd poUen Loa« poUen 

Number of plants foumJ 765 6’ 71 

Ilxpcctation on 7 ' i i ? Uists . , US $S 5 gS S XI 4 

If, as is usual, 4 sorts of gantetes are forinetl in equal proportion? 
I EL : I El : I cL : i cl). and if they have equal opportunities of re- 
• iiubining. Fj should give very different values from those actually 
j’otained : ^ 

IL tl «!, «i 

'9/t6f iSo ^S/t6) 70 

This fact is explained as follows : E and L on one hand , and e #nd I. 

\i the other, have a greater coupling intensity than that which exists 
•vtween c and L on the one hand, and 1 anti E on the other, the ratio being 
■ KL : r El : I cL : 7 cl. In the division of the i ir8 plants of F, this 
itio wouM give flgures ver>' near to those actually obtaineil. The actual 
•^^cres are given in brackets: 773 (765) 65.5 (62) — 65,5 (71) — 

LM 4 (220), 

2) Rciatioft between the colour uj the fUnier and the shape of the Mlten — 
in UiT2 a n't! htxKled plant with round ptdleu was crosserl vrith a la^rd 
NM-sm. a full blue witJi long jx^llen and hoorlerl standard. Fj was composed 
*t rurj>le hooderl plants with long pollen The 632 plants of F, were diWd- 

tip as followrs : 

ML m %L u 

410 Jn 5? 137 


Hoockd 
•taodAxd 
Roaad poOea 


I ^ Cf. Joittnal cf (iftutus, Vol III, 1 91 3, p. 77- 
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plant breeding 


As in the pre^g timeJ'aTlS^ B> 

ing the number of ga«ietes . Values closely related to the 

-^37 ( 4 t 9 ) - 37 (a,) - 37 ,57, 

- 121 (127). fMolla and the shape of the standard. 

_ S p.- «•<■ » «■- ^ 


BE 


H 


.u Hiffprs from the preceding ones ; instead of the 

This case, therefore. ^ _ 6v i ' I : 63. Values approaching the 

ratio 7 ; T : I : 7. we have the rat^^o 63^ i ^ J ^ ^ j __ 

actual ones may thus be obtained : - 1 337 (129OJ } 

■^^^Thest im-«tigations are interesting and important not only for bio- 
These inresr g practical application. The results given 

t:: foX ^nd gt^rarion^^^ may help the breeder to gri^ter 

otS in the" combination and re-combination of the most valuable ebar- 
acters in the difierent varieties cultivated. 

631 - Studies in the Inheritance of Doubleness in Flow^ 

<*«a and /)/an<*US. - Sausoers. l-orm « , .he 7«r«l »/ Cr,rt,o.t..l tr 

Vo Cambridge. April, 1017. . yae ; 

‘ As a continuation of her work on the genus Pelimm (i) begun ip 1911, 

the mithor has made a careful experimental study of the 
citv of transmisskm of the double character m the genm Mecon^sn. 
AUh<iea and niairihiis. Results were obtaine.! which are of interest not onl> 
for science, but also for practical selection in horticulture. 

.t/fWsis cambrica (Welsh Poppy), - In the double flowered tyi^ 
this characteristic, even in one and the same individual, sho^ mfim > 
oiad^ons, from the almost normal t>-pe to sterile flowers ^ere all , or nearh 
all, of the stamens are present in the form of petals. The cross 
single-flowered and double-flowered tjTics gives in the P. (ist. Uybn. 

generation) individuals with double flowers, and in the F, (2nd. bybn< 

generation) a ratio of 3 doubles to i single ; the double character is, Uiere 

fore, dominant. „ n i. 

Althaea rosea (Hollyhock) and . 1 . ficihlta (Antwerp HollyhockJ. 

In the Fj generation the individuals showed intermediate characteristic 
In the Fj generation, however, the ratio was i single ; 2 crossbreds . 
double ; there is, therefore, no specific dominance of either characteristic 
The hybrids in Fj with the formula D S {D ~ double ; S — single), ma 

<dve, in Fj. 4 different groupings \ D D — D S — S D ~ S S. If a 

these groups have equal c^nces of developing, tlie progeny produce 
will be in the following ratio ; — i double ; 2 crossbreds : i single 


(1) Cl. Saunders, E. k , StiuUes tn the Inhiritancc Dnublcncss in I-Urwcfa;!, Pfivni 
inahe Journal of Gendtcf, Vol. 1, p. 57, Cambridge, oiio. 
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Dianihu$ CaryaphyUus (Carnation) : ^ Behavioiir similar to that of 

Dianthus barbaius (Sweet William). Id the double variety, the sta- 
mens take the form of p^als. If a single is crossed with a double, the indi- 
viduals of Fj will be singles, and the F, generation will include 3 singles to 
I double. Unlike ^^econospis cambrica and Dianikus Caryophyllus, the 
single character is in this case dominant to the double. - 

632 ~ Diy Farmed and Irrigated Wheat — jowes, j. s. and colvek, c. w.,in Cmversity 

of Idaho Agricultural Experiment Station (Departments cif Clirmistr>* and Home 
Ecunomics), Bulletin No. 88. 20 pp., 3 tables. Moscow (Idaho), 2916. 

This report on drj'-farmed and irrigated wheat co\’ers the completed 
}>ortion of a general investigation which was commenced in 1907 and which 
lias for its idtimate object the study of the factors which determine the 
protein content of normally matured wheat. 

Gluten is the most important constituent of wheat flour because it 
makes possible the baking of light bread. The gluten content of flour 
dej^ends upon the protein content of the wheat from which it was ground 
and, although flours may var>’ rather widely in the percentage content of 
gluten without vaiydng to the same extent in baking value, a reasonable 
percentage of gluten is absolutely necessar>’ to insure satisfactory’ results 
under normal conditions of baking. 

There is a widespread feeling among investigators, grain buyers and 
millers, that the maintenance of quality in wheat depends primarily upon 
the maintenance of a high protein content and that the improvement of 
northwestern grown wheat is intimately connected in some wray with a 
substancial increase of that constituent in the commonly grown varieties. 
M any rate, those w’heats which establish the standards of excellence in 
milling centres are relatively high in protein and produce flours of relative- 
ly high gluten content. Finally. ex])erience teaches.that no matter what 
other objects the wheat breeder may attain, they are for practical purposes 
almost valueless if, in their attainment, protein content is materially sacri- 

IjX the Pacific North West, wheat is cultivated under \'er>’ variable 
Cf)nditions. Whether or not quality could be correlated in any marked 
degree w’ith such differences api)ears to be ascertainable only by the sys> 
tvrnatic collection of samples through a term of y^ears, and the perform- 
ance of the necessary analy’tical work and liking tests. The first report 
Ras made in 1911. This one is supplementary to a certain extent, but deals 
s|K*cifically' with wheat grown in south Idaho under two radically different 
systems of farming — dry’- farming and irrigation. The samples rejxirted 
ii|>on were grown and secured for analy’tical. milting and baking tests 
in iqii, 1913 and 19x4, 

Examination of the data secured suggests that ixjssibly some x-aritties 
nf wheat respond more quickly to changes of environment than do others. 
Tins seems to be particularly true of Turkey Red and Marquis. Xever- 
liieless, the protein of theaveiage dry’-farmed sample was only’ one percent. 
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Table L - Miil ProdttOs. 


Variety and how grown 


Blues tern 

dry-farming 

Bluestctn 

irrlgatetl 

Bluestem (Haynes) 

irtigated 

California ^nb 

irrigated 

Canadian Hybrid 

dry-farming 

College Hybrid 

irrigated 

Coloi^do N® 50 

dry-tanning. ... 

Dago 

irrigated 

Defiance 

irrigated. 

Dicklow 

irrigated. 

Fife 

dr>--famiing 

Forty Fold 

dry-fanning .... 

Fultz 

dry- fainting ..... 

Gold Coin 

dry-farming 

Galgalos 

irrigateti. ..... 

Indian 

irrigated . - ■ 

Jim HoUcy 

irrigated 

Koefert 

dry-fanning 

little aub 

diy’-fanning . ... 

little Club 

irrigated. 

Loft House 

dry-fanning .... 

Mackay 

dry-farmmg ..... 

Mackay 

irrigated 

Marquis 

dry-farming 

Marquis 

irrigate! 

Minnesota N® 163 

irrigated. . . . . . 

Odessa 

dry-fanning 

Red Chaff 

dry- fanning .... 

Sonora 

dry-tirniing .... 

Sonora 

irrignte-tl 

Tause 

dry'-farming ..... 

Three I. 

dry-farming . . 

Tiirlcey Red 

dry-ianning .... 

Turkey Red 

irrigated. 

Winter File 

dry-farming . . . . 


Avifa^e-i of irrigated rdrirtvs* 
Aieragi of dry- farmed tarie‘.us** 

* Total number of samples anatyaed: 79. 

** Total number of samples analysed: 60. 


Brao 

aborts 

Floor j 

C«la (- 4 ) 
or loMf— ) 
ta 

pocent. 

ia.87% 

18.45% 

i 

67.99%^ 


0.69 

12.45 

18.51 

68.26 

— 

0.78 

10.42 

17.80 

75.17 

ri- 

3-39 

24-52 

11.30 

62.50 

-f 

1.68 

10.67 

X7.00 

74.15 

-r 

1.82 

15-87 

17.46 

61.90 


4.77 

14.62 

17-58 

70.98 

-• 

3.18 

10,64 

16.60 

75-74 


2,98 

12-75 

16.88 

71.81 

.j. 

I 44 

M.23 

16.19 

69.62 

-f 

0.04 

14.72 

15-35 

70.98 

- 

1.05 

12.77 

19.67 

68.60 

T- 

1.08 

16.67 

15.00 

66.67 

— 

1.66 

* 3-54 

17.15 

70.83 

-T- 

1.52 

14.41 

14.40 

71.19 


— 

20.25 

15-19 

64.13 

— 

0.43 

15.12 

16.20 

70.18 

— 

1.50 

15-38 

13.68 

70.94 


— 

10.00 

16.00 

72.00 

— 

2.00 

12.70 

12.43 

74.10 

— 

0.77 

8.03 

22.63 

64.60 

— 

4 74 

9-23 

19.2.3 

70.00 

— 

1-54 

H .94 

19.42 

68,64 


— 

13-.34 

20.00 

68.32 

- 

l.6#j 

n.65 

15.64 

77-15 


4-44 

16.53 

10.59 

7416 

- 

1.2.S 

14.17 

17-50 

68.33 


— 

1 5 - 5 b 

14.82 

64.44 

— 

5 .i'‘ 

14.6S 

20.67 

63,26 

— 

1.39 

14.17 

19.17 

65.00 

— 

! .66 

14.53 

15-38 

65.39 

— 

4.70 

11 -53 

17-79 

72.32 

— 

1,64 

11.78 

jS.o6 

73-33 

-- 

3-17 

10. 26 

19.58 

74,06 

... 

3.9*^ 

9-53 

17 13 

43 71 


0.47 


n.*i% 

14 . 11 % 


l.tl 

11 . 44 % 


11 . 14 % 


i.n 


greater and the protein of its flour only seven-tenths jx-r cent, greater than 
that of the average irrigated sample — differences too small to l>e strong- 
ly reflected in the gluten iiercentage either wet or dr>*. There w'ere lei 
significant differences between the average dr>'-farmed and irrigated sam- 
ple in w^eight per bushel, in weight per irxio grains, or in percentage »»t 
moisture, ash and fatty matter. 

• Results of baking tests in many ways do not sup|x)rt the commonly 
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held views regarding the relative values for bread making purjwses 
dry farmed and irrigated wheat. They suggest the possibility of 
making greater progress toward the raising of flour standards in this 
state by a s^’stematic insistence on the part of hoosewiv^ for brands 
of flour that have been ground from the better varieties of wheat 
rather than by discrimination in favour of either the dry-farmed or the 
irrigated product. ^ 

633 - Study on the Digestibility of the Gmin Sorghums. — L.wc worthy, c. r atj i 

Holmes, a. D. in StaUi ‘Dfpartmtnt of Aiiricittture hutliiin No, 470, |*p. 35 

Washin.cton Dccemt>er .2:, iQifi. 

As a result of research into the crops best suited to the semi-arid region^ 
of the Western United States, non-saccharine grain sorghums have been 
successfully introduced from South Africa. The best known varieties of 
this cereal are feterita, kafir, dwarf niilo and kaoliang. 

Experiments are now' being made on the best method of utilising these 
grains. Much has already been published on their use as a feeding-stufi 
for cattle, but little work has been done on their value as food for human 
consumption (on this subject see ; V. S. Deparimeni of Agriculture, Formers’ 
Bulleiin 559 (1913), pp. 6-7 ; Northwestern Miller, 1912, No. 2, pp. 79-80; 
Oklahoma State Circular 27, {1914), 8 pp. ; Texas Department of Agriculture 
Bulleiin 41 {1915), p. 18 ; Operating Miller 20, 1915 N^. 1, pp. 42-44 ; South 
Dakota Agricultural Experiment Station Bulletin 158 (1915) pp. 170-174). 
The results of these experiments on the milling of these cereals and their 
value in human nutrition may be summarised a.s follows ; 

In the first set of ex^>eriments the rations included milk, sugar, fniit 
(oranges) and “ Bard ’* sorghum bread. This bread wasj>repared by mixing 
meal and water (in equal volumes), salt and lard boiUd for half an hour ; 
baking powder was then added and the bread l)ake<l in a very thin layer. 
The bread thus obtained was very dr>’, hard with a thick crust and practi- 
cally no crumb, and w’as rather, insipid. It was found that 58 % of the pro- 
tein of the cereal had been digest txl. It is ]K)Ssible that owing to the high 
proportion of milk protein in the ration, the figure given for the cereal pne 
tein alone may exceed its actual vahie. 

In the later, more numerous experiments the grain wa.s eaten in tlu 
form of a softer bread or of mushes. This " soft ’’ bread w’as made as fol- 
lows : 15 cups of meal, 3 ^|^ teaspoons of soda, i cujjs of molasses, 3 ^ ■ 
teaspoons of salt. 5 teasjwons of ginger, i small cup of lard (melted), l \ 
quarts of hot water. The mixture was kneaded and baked for about I ^ . 
hours. 

The mush was prepare<i by adding to the meal the requisite amount 
ot salt and a httle more boiling water than could be absorbed. The whole 
was then boiled for 3 to 4 hours in a double boiler at a temwrature in.^t 

Mr' MM? thus prqiared were ven' pala- 

table. The basal ration consisted of apple s;mce, potatoe.s, butter an 1 
sugar. 

• average 51 % of the protein of the soft dwarf k.afit bre.vl 
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ipas digested, and 48 % of the protein of the dwarf kafir mush. 'Hie fe- 
lerita varieties gave the same percentages. The proportions for the dwarf 
nilo variety were 40 % and 34 % respectively ; and for kaoliang 20 y,, 

tnd 4 % 

Fai was present in these grains in very sm^ll and relatively unimportant 
juantities and, therefore, no attempt was made to estimate its digestibility. 

In all cases the carbohydrates of the rations and the sorghum were com- 
[iletely utilised. Considering the grain alone, apart from the complete 
:ation, the average amount used was : 98 % for the hard dwarf kafir 
)ri‘ad, 96 % for the ” soft ” dwarf kafir bread ; 96 % for the dwarf kafir 
nush. For feterita the average values were 97 % for the bread and 99 
or the mush ; for dwarf milo, 96 % for the bread and 98 % for the mush ; 
or kaoliang 96 % for both bread and mush. 

For purposes of comparison, digestibility exijerinients were made with 
:()m and wheat bread prepared by the same method as the " soft *’ sorghum 
jread and consumed with the same basal ration. The com and wheat 
iroteins were found to be digested rather less thoroughly than usual. This 
5 doubtless to be attributed to the excessive simplicity of the ration. The 
ivcragc digestibility of the com bread protein was 60 % and that of the 
ft heat bread protein 77 % ; that of the carbohydrates was 96 % and 95^0 
rt-s^KJctively. 

The experiments with all the grains were carried out under conditions 
i> nearly uniform as possible so as to obtain directly comparable results, 
tt may be concluded, therefore, that sorghum protein is less digestible than 
:hat of com or wheat. 

From the result# uf these, and other experiments, sorghum may be 
■aid to be of real v^hie in human nutrition. At the same dme, special me- 
:hi>ds of cooking are required to make of really palatable and nourishing 
ood ; it Ls of great importance that the meal, whose particles are parti' 
nilarly hard and flinty, should absorb sufficient water to be thoroughly 
• iftened. • 

Sorgum protein is not so completely assimilated as that of wheat or 
’ ra, but. with the exctqition of kaoliang, this grain fonns a fairly ^^>od 
■nirce of this nutrient. They also supply a good quantity of carbohydrates 
in .1 fomi which is completely assimilable. 

Researches on the Mechanbm of CleatrisatloD of Woands emised by Tapping in 

Rubber- producing Plants. — IIkim, r . in HulUtm jV loth year. 

j ><*-n 1, pp, -p 3 platen Mdun. Ket'TJury-XLireh. tgir 

In practice, preference should be given to the method of tapping which 
:•>< < the least damage to the plants, both as regartls length of life and sub- 
s.'inent yield of latex w*hen tap^xHl anew. 

The writer gives a detailetl summary of two sets of researches con* 
’A te<l in collaboration with M. J. M.mieu, on the microscopic anatomy 
■i ihc African rubber plants: Cliiandra Arnohiiana and Funiumia clasiiCtK 
H' then concludes :is follows : ^It is hardly necessar\ to en^phiirise the 
sT tve drawbracks resulting from incisions which result in large wounds 
■viih gaping wlges remaining o|>en over long period*^. 
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The processes of regeneration of the lactiferous ducts and the re-esta 
blishment of the circulation of the latex demonstrate that, in practice, th^ 
best method of tapping is to make use of a number of incisions of small 
size, thus rendering easier the healing of the lactiferous vessels. 
incisions of circular shape ^ould be abandoned, as they hinder the 
establishment of the circulation of latex by the production of collaterai 
circulatory systems. 

635 - Experiments on the Manuring 0! Csoao In Java, from iM 2 to IPti, ^ pkelj; 

J. R. C. imd Dk jfoNO, X. W. K., in M t«» ket PfotfsUUiim MitUm-Jai 

No. 24. Bataviii, 1917. 

In 1911, in the Djati-Roengge plantations, situated in the centre c 
the island, a set of cacaos was selected for a comparative experiment on th 
effect of farmyard manure used alone and in conjunction with superpho^ 
phate. The trees were treated as usual and the yield noted of dry bean? 

The conclusion is that farmyard manure alone only gi\’es a very sligh 
increase, whereas in conjunction with superphosphate the results hav 
been excellent. Compared with the check lots the surplus yield was ^ 
follows : 40 % in 1912 — 50 in 1913 ^ 63 % in 1914 against 3 to ri 
with farmyard manure alone. 

The experiment is tq-be continued using superphosphate alone. 

636 - Cultivation of Beans in Germany : Trials to Determine the Best Momber oi 

Plants per Pole. —Ussixt, in Modl^r's ncH*$chf Caertnfr Part. 7, pj>. 51 

Erfurt, iyi 7 . 

In Germany, the usual number of beans per |)ole is 5-8, sometiiur> 
even 11-13, and many people think that by increasing the number of plant? 
they obtain bigger yields. The writer does not with this, as h 

considers that too many plants give too thick a foliage and many of the 
leaves live at the expense of others. The consequent is that the yield 
reduced and there is a useless waste of seed. The w'riter himself kt.*«|»' 
3-4 plants per pole and claims to gat bigger cro|>s this way than bv 
planting a greater number. In order to prove tliis he arranged a trli: 
in 1916 using 5 rows of poles, with the following imnilx^r of settls t*- 
each pole. 

I pUnt prr 

-nd. row , , 

3rd. row „ , , 

4th. roir ^ ^ ^ 

jth. row , 

The beans (6 pickings) gave the folloHing yields : 


Yield per pole 


1 st. 

row , . 

1 o66 kg. 

end. 

row 

’ ’ U 

3rd. 

row - , 


4 th. 

row 

, -■-ll 

5 th, 

row 
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and- maximum results. On 
le other hand, ^ planhng 8-12 seeds per pole the result obtained woidd 
the very ^si, lx equ^ to that of row 5, that U to say the >'ield would b- 
msjderably smaller and the amount of seed used coasiderably sreater. 

^ J f™** for Kalno. — Bsow-.v, Hmss S., in 0/ Hain,. AnricuUuiat 

IMUlm M., ,M, „p Mai,,,. 

■■ nr ,^‘"®.«'vers about gi 000 acres /if the land taown 

IS soil covered with a wild growth of Kaci-m- 

um car^bosum) be added to this, there Ls a total of 2.^1 000 acres 4 L 

I « 0/ annum, ^nnl^ 

I'the^sfate ” U?? ^mt ^ % of the- cash value of all the f” its 

I the State. Tht kinds of fruit cultivated are few in number A list of 

the 

:r. “• 

, **■ •• chena.„o 

J^.mn : - St. Uurence, Alesan.l«. WnU Kiv.r, Uua.c« ( 01 d«.h„,g, ... Cra- 

w ' »Uelnu>sh Kci ., Nisi Head* i.<nt,r 

-•.« . W^Oiy FaB l-ipiHn, KoUe**, MU.U«.., Crime* G<,ld™, ivaind Sm,t 
/ ai^ It o.nr yjrUlus : . - HubhanUton, R I Cumins •, B..l„W.-r •• Rome Iknaiv.* 
.Kvm*., Winter Bmnu«... W b.rir I-ippln, Hal., win*, Ke^n.n.,. Hpjto Tomltlc! .•■' 

. UrZit Be^y'’"' BsOTcd’Any™, Bemre IW.Cta,.,,-, Fa e. rite. Kief' 

-e, 

: - .Sn., _ K,riy Richmond, .MmUnv Enyliri. S.,.t..lh,, May 

^ Taonrinn, launUrt , Bin*. ch.rries ,1., ven well 

r.«„„ ,cnu.™,.ri ,«,y a few di.uieri a,,., ,he crao,. a,„f ,« a .n^, .-aje 
-dK oaidUlon. do no, ull.« .,r a more general dUlrib..,i.„,l ; „>,f, -....e.,, , ■ «-.;f V 

e'ldoro, BcUccdCcenela. Hay.Oamun - - « .vU... 

v./tow Farirtw. ; - Filr^eruld. Captai:, Fd. , Farlv FlUria 

.tre^o-olTrh"'"’"" Chem,,,..,, 

,Mdv): Cnond. N-iacnra, W.wdew , M..,n. .„v, 

■i'K.uZ'Zr yi.! . ,d ri„. *„«,! innci; - m„.aa; i aori,. . 

. K U.Mto«, . ... Cden Mary, Find <2w.li<y. Bbrndywinr, Sermtor Uunlai. IVde l.m 

si’ -b chcriai 
I , (thr li^t J arc oxTbeuring ^arictit^v 

UtUc .tr n« p,>ilcn) : Samjtic nuixarh. 

- itKkRrrs: Avr r an^ui ; S( Ut^ns. Cul!jl.(rt. Cf^tiniMin, Ut rUrl. 


*ailrdm cx>«im«d4l rmxluclKm; •• dcn.n« >*axictic< 

»t^«uy fcttad In coninirrcial orclmn!* and in . 

itinot mn iavo<miblc recomraentlrtj Hh«i the caMroji mental 
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Black Caps : — Cumboland, Gregg» Kansas. 

Purple Ca«« (hybrids between red and black} : Golden Queen. 
Goossbekries ; — Red — Industry, Red Jacket, Iloiijiliton. 

Yellow Varietifs : I>owitig, Keepsake, Champion. 

CencRANTs : — Red Varieties : ~ C ^efry, Pay PruUtk, Perfection, Retl Cross. 
While Varieties : — Wtdte Gmpe, White Imperial. 

BJaek Variefy: — Cliainpititi. 

Blackberries ; — Agau-aui, Kldoradti, Taylor, Snydef, Wnrtl. 


638 - Efleet of Fortilizers on the Composition and Quality of Oiu^M.— Yoiwo, h, 1 

(Agricultural Kxperinicnt Station ol the Uni\ersily id CulUortda). Journal of Agn 
culiurai Research, Vol. VUI, N'o. 4,pp. 1:7-13?. \Viishlnstf>n, D.C,, Jonuiiry 4 :, igiy. 

Of the great amount of work which has been done with fertiliier? 
only a relatively small proportion deals with their effects on the quality 
of the crop. This is especially true of fruits, partly because of the lengtl 
of time required, and partly because of the conflicting factors which entei 
into a long-time experiment. The material presented in this jiaper ha: 
to do with oranges [Citrus ««ranf The quality of thm ctoi) may offei 
an easier subject for study than most fruits, as the factors affecting it, suet 
as the percentages of sugar and acid, the texture of the fruit as a wboh 
(its specific gravity), and the proi)ortions of juice and rind, can be accuTatel> 
measured. 

The University of California Citrus Ex|)eriment Station has maintaintnl 
a continuous fertilizer experiment since 1907 ; the experimental area i; 
composed of 20 plots with six trees each of Washington Navel omnge.s, 
Valencia oranges, Eureka lemons and I>i.sbon iemon in each plot ; up to tht 
end of 1914 the total amount of fertilisers applied to each tree had been 
approximately 6 lbs. of nitre^en and yiotash each, and 12 lbs. of phosphoric 
acid. A study of the quality and composition of the oranges was first 
taken up with the crop of 1914 ; a sample of 10 fniits was taken from each 
tree and a composite of these fruits taken for analysis, and the sample 
from one tree of each of the 20 plots was picked and analyzed on the 
.same day. 


The following is a summan’ of the main results arrives! at : Nitrogen 
is the only fertilizer which in this exj^Timent stcuietl to extreisc a slxx-ifit 
effect on the coniposition of oranges ; a])])lications of nilroKCii to tlie soii 
resniter! in a slightly lower amount of sugar, .a somewh-at warser fnii; 
and pittle less juice in the orange : tlie effect of nitrogen was the .‘aiine 
whether applied alone, in combination with eitlier j»ta.sh or phosphoric 
acid or both. The effect of nitrogen was greater in 1915 than in roi,| : 
as the crop was picked about two months later in IQ15 it would indicate 
that some effect other than delayed maturity was caused bv the nitoTgen 
tmmparison with fniit from similar tr«>s grown outside the fertilizer ph>t,« 
shows a fair agreement of composition and quality. The ana!ys.-s .show ,1 

higher percentage of nitrogen in the fruit from all plots r.ceiving it while 

no such effect was obtained with eitlicT phosphoric acid or potash ’ 
references to literature are cited. 
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639 ExperlmenUl Woit In 11^ on the Fhun {Pranut domt^ticM L m. 
ft^eonomicm) and on Xtut Composition of the OUextnotedfrom the Kenels. 

— FBOCCUO, D. and Bi^axdis. G. B., In BoUettino dtiV AttocUutitme A^aria FriuUM, 
6j>t. Year, Berica VII, V'ol, 31, pp. 5 ^ 75 . Udine, December 31, 1916. 

In the hilly region around Friuli, and in the neighbourhood of Gorizia, 
the cultivation of the plum (Prunus domesHca L. var cL-CKonomka Boick) 
is of considerable importance. In the *' ColUo " region alone, at least 
70,000 quintals (i quintal nearly 2 cwt.) of plums are dried annually, 
the quantity ^f dii^ fruit obtained being about i quintal per 5 quintals 
(►f fr^h plums. The industry in dried plums, with skin and stone removed, 
which is a very paying one and gives woilc to a large number of farmers, 
is particularly developed in the Gorizia region. The sorts commonly 
cultivated in this zone have been used by the writers for their researches, 
which may be summarised as follows : 

1) .Kvtr-Agr production per tree 

2) KcU^oiis between different portkms td the fruit 

3) Compdiition of the fruit 

4) Compoailion o£ the kernels 

3) Composition of the stones devoid of their kernels 

6) Composition of the Icives and tmincha produced during the year, and chief con* 
stilucnts of the ash 

7) pTepomtlon of oil from the kernels 

H) Physical chameters and constants 

9) Chemical characters and consl’^nts 

10) Qualitative mcarclm upon the fatty acids. 


The average dimensions of fniit and kernel are a? follows : 

Fruit StoBc 


l,irn}:th 1 •'I iTu ; 31 fiu 

Wthh ; J 


Kaliik U'ligth : Umi.U!) 




.‘Itrnif’f production per tree. — Calculating on a productive period of 
0 > caTs, the average annual yield per tree is about 20 

An average tree furnishes 4 kg. of fresh leaves, gathered towards the 
a l of September. 

The weight of young branches produced during the year and gathered 
: * the same time as the leaves, reaches 3 kg. per plant. 

Nelaiion heiiveen the different parts of the fruit. — The average weight 
‘I ri|H* fruit, immediately after gathering, calculated on numerous lots, is 
U' •''i kg. |K‘r 1000 plums. The minimum figures were observed in iqi2 
in I the- maximum in 1913. 

1000 fruits, the average weight of the stones is 0.810 1^. and that 
1 1 their kernels 0,216 kg. 
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These figures give the following proportions : 

Skin, pulp and juice 

Stone without kernel , 

Kernel with -skin 


3-53 

1.29 


ComposMan of the fruit. - Analysis of the fruits at the time of pick- 
ms. has eiven the following niimmum anil maximum figures . 

^ ^ In 100 pvti of phUM 

free of itooe 
(•kin, po^M and tnlc^ 


Sj.oo- 

84.00 % 

0 . 34 “ 

0.45 

0.08 ’ 

0.091 

O.JU* 

0.37 

o.n - 

0 13 

4.08“ 

4 67 

5 4 J' 

6.20 

0.3ft * 

0,46 

0.61 ” 

0.6 V 

5 .S 0 “ 

6.90 CC, 


Water 

Ash 

Total Nitrogen 

Crude protein (N X 6.25} ... 

Crude £at (ether extract) . ■ ■ 

Retlucing sugftrs {as invert sugai} - 
Son-raiuebE sugars (as sfuxharttsc) 

Fibre 

Pentosans 

Acidity ol jbee iaa cc, ol normal KOH) 

Comi)osition of the kernels. - 100 gr. of dried kernels at 100° C >ieldt.^i 
from 24 81 to 26.81 gr. of crude protein and from 42.61 to 45.69 gr. 01 
crude fat (i). Immediately after picking the kernels contain 20 % of water. 

The results of the above analyses, iu conjunction with the composition 
of the leaves and branches produced during the yeut, have enabled the 
writers to calailate the annual quantities of nutritive substances removed 
from the ; they are given in the follow ing table : 


Quantity of nutritive deaieaU removed per hectare erf foil 
(equivalent to 300 tree*] b kg. 


Nitrogen 


Plums (skill, flesh an I jui< c). 8^> k'j 

Slones f> ^ I 

Kernels 2 5S 

T 'tals jor frut! 1 CM 

Leaves 0.20 

Branchc- (>.yr 


Tokiis for Uavf.'i and branch IC.j# 

TotaL {fruit, leaves an*i bran- 
cke%) Irf.Itt 

(i) See also /(. I'tbruar)- No. i^s 


Calcium 

MagnC' 

KAm- 

Pboa* 

Sub 


atum 

■Jum 

plioik: 

pbniic 

cxide 

uaielr 

oxide 

acid 

•cM 

2 iti, Vi' 

0 yo kK 

12 12 ke 

2 94 

1.92 ' 

T.> 

o.u 1 

C.l(> 

0.01 

0 Ot 

"-.IJ 

r. 17 

o..,8 

«?5 

0.1 2 

lit 

111 

It 14 

3 . 1 * 

t.*»* 

2'f 4-: 

4 . 8 u 

16.14 

3.06 

4.62 

22.08 

‘ 5 ^' ^ 

2.'/> 


0 t>r, 

31 U 

1 34 

111 * 

S SM 

S IK 

34 .«t 

H.ir 

31 Ht 

».t* ; 

t.O 


T 

) 
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The greater part of the nutritive matter is removed by the leaves and 
jranchcs ; the quantity removed by the fruit is much lower. The plum 
a less exacting in this respect than other fruit trees such as the peach, ap' 
>le, etc. This explains its hardiness and its faculty for adapting itself to 
he majority of soils. 

In districts where the plum is largely grown, the kernels might well* 
K- used for the extraction of the oil, the residue being employed as a feed* 
ng cake. 

Numerous analyses made by the writers have shown that this oil is 
imposed chieBy of the glycerides of oleic acid, those of Hnnleic acid and 
)almitic acid figuring in only a small proportion. Analysis has also shown the 
presence of a very feeble quantity of an unidentified phytosterin {vegetable 
holesterin). 

The oil shows a certain number of constants which only differ slightly 
rom those of olive oil. consequently on mixing it with this latter in a cer- 
;iin proportion its presence is not easily detected. Owing to its properties 
md organoleptic qualities, it can be put to various uses and may attain 
juite favorable prices on the market. 

,40 - Shallow Cnltivation in Vineyards (»). — hvchaju), p , in u Vu ct mrait * 

Year 7. No. iS. pp. ji.f-514, 4 fig. ParU, Hay 5, 1917. 

In view of the everdncreasing difficulties of vine-growing in those 
rfjuntries engaged in war for nearly 3 years, shallow cultiv^ation {dry farm- 
ing, culture ]can, etc.) is now very generally adopted in vineyards. 

If, instead of a plough, making a deep furrow, implements of shallow 
ilraiight are used, the expense is much less, and the number of the ne- 
Lx-ssaiy' staff, horses, implements, together with the cost of their upkeep, 
ire diminished. 

The soil is not stirred to nearly so great a depth as with a plough, but 
it is possible to repeat the process frequently, which cannot be done when 
a i>lough is used. By this method grass does not have time to develop, nor 
the ground to harden ; the arable layer gradually deepens, all traces of 
^rass disappear, cultivation l^cconios easier and the plant grows more vi- 
':nrousIy. 

A detailed description of the implements reqmred for the shallow 
ctiltivation of the vine is given. 

Disc harrows, of Canadian origin, may be used as clod-breakers, culti- 
vators and for fallowing. TlK*y are coniposetl of spherical or conical disks 
fixed on two axes in the same horizontal plane : by adjusting these axes, 
itreater or less pressure may be obtained. 

Spring-line cuUivaiors raise the soil, thus breaking Jt up. The Euro- 
[M-an fonu of this implement preserves the rigid frame of the scarifier, 
only replacing the ordinary stanchions by flexible pieces. For use among 
trees or vines it is advisable to fix two teeth outside the frame, so as to work 
as near to the trunks- as possible without damaging them. For harder 


(1) SWe B., i')M. >*0. 640. 
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work the ordinary end$ may be replaced by wide triangular blades^ which 
answer the same purpose as those of the old of cultivator. Iti Aiuericj 
these tools are made with separate frames a$ well as with spring teeth 
Some of these cultivators are mounted on a tilbury or tricycle, with a seat 
others are made with frames in juxtaposition, at an invariable distance 
^apart but capable of being displaced vertically in order to follow the rin 
and fail of the ground. 

Mention is also made of the h'ROGER combined machine for weeding, s/iV. 
ring tip the earth round the roots of the plant and hilling specially ^nstnic- 
ted for the culfivation of the vine. It consists of a frame with shafts 
for a horse, and can, therefore, be used for passages of any width. As it is 
very low it is possible to work beneath the branches, even when growth 
is fairly advanced. The frame is supported by two wheels by means of 
which the depth can be controlled. The stilts are fixed to the frame in 
front of the wheels by means of axles, and can be moved either hoTizontal)^ 
or vertically and raised as the driver wishes. As the rectangular iniple^ 
raent frame is connoted with these stilts, when these are moved all the 
implements move simultaneously with them ; they have a displacement 
of 12 inches on either side. This enables the machine to be driven with 
perfect s^urity and greatly facilitates working at the sides, since, by means 
of the stilte, the dilution may be conected and the implement ^ine kq/t 
in the desired position. A great variety of instrmnenta may be fixed cm 
to tins frame, picks, coulters with rigid or spring teeth, discs, or a vinevarfl 
plough. ^ 


Lu uc lurneii. 


inis arrangement allows iui vuc 

. ^ o- — vw.-v.,. luvtuuiuv me 

mterr^enmg spaces on either side. UTien using this combination tlie plants 
must be very straight and regularly planted. If, however, a vineyani 
plough is fitted on to one side only, the work may be carried out with per- 
fect safety among low, irregularly growing plants. ^ 

The following method of shallow cultivation has been used bv Mr 
OAVOty for many years in the Var district : 


The eupetfirial roots of the vine are led bev-a.«, ,t. ,l,ey a„ i„ , 

soJ, ^ey fej the plant ,n«t efficadonsly. It «, theictore, only neceM.rry to xmUh the o n 
in order to suppress weeds and to keep the ^»rouiid fresh 

cut .e earth to a 
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|l - COlttViidOllflCtlM ViMbf tb# Dt^b IfttiMML — C^tANIKt^iCElfTb Vismgri- 

coUttfuraU^Ytaiy, No. iS, pp. 3*6-317, Paris, Kay 5, 191^. 

The Desbois method of vine cultivation consists essentially of 3 things : 

1) Racnticn of tko fruit und wood shooti througliottt tlieir whote kstgth, and ringing oii 
1 the «ye» occurring beyoiui tbe 8 or 10 which arc kept for fruit and the 2 kft for wood! 
hi:( method gives double the quantity of sap lor the eyee that are retained than the ttaual 
cthod of prunlag, wldch sUnply severs the branches beyond these buds. There is, therefore, 

> {ground for surprise if, having rccclvetl doable nourishment, the future branches have double 
te quantity of wood and bear a double amount of leaves and grapes. Removal of the eyes 
(be new and essential point of the Dbssois method. 

2) In nunmer ropumUd of th* Urmiml bud of tk^ fruit bruucket is cifecUd, an upet' 

tiun which increases the ^tect of the vH^ter renio>'ai of eyes ; it accumulates a further quan- 
ty of sap In the leaves am) fruits of these branches which would otherwise go towards 
itKthcuing the branches and prcalucing a useless quantity of w'ood. 

3} The third point la the most important and is distinctly original ; it oonsisUin theieien' 
on of the fruit branch for 3 years in succession. Hds branch, w Kcb is only in the herbaceous 
utc in the 1st. year, reaches in the second year a markedly wtxxiy condition resiilthig in very 
irong, well-Ugnificd roots which the {diyUoxera are unable to penetrate, and which, conse* 
uently, are obliged to go deep down into the soil to obtain their food. Ihuing the 3rd. year 
bese routs become sliU stronger, thanks to the retcntkm of the fruit branch, which remains 
]i%T for a good portion of the summer in spile of having been derived erf all its buds and 
iranches. — The next 3’yenr cycle in turu reproduces roots producing moj^ifiemt fruititig 
>r.uashcs. 

There is nothing to prevent, in ailditinn to all these operations, the 
[nucticc of ringing, effected before the flower apjiears, towards the base of 
I Ik* fniit branch. This will still further increase the quantity of leaves 
and fniit. These combined o^jerations will prev’ent the fruit from dropp- 
in^, etc. Kungoid diseases wrill be held in check much more efficiently with 
Iwrj or three sulphurings only, the first one always being made ven" early, 
nt the beginning of May, and a single treatment of the flowers effected 
ivith a finely jiowderwi mixture of sulphur and lime. M. D^uoiS attach- 
L> considerable imiK>Ttance to lime for prcsennng the flower and keep- 
ing it healthy. 

This s>'steiu does not imply any absolute necessity for tlie vines to 
I'v traintd along wires at a height of 2 metres ; it can be made tr> apply 
b> such vines as those of IWaujolais for instance, wrhieli only have low 
j!ro|)s. It suffices to follow the inetluxl iis far as |K>ssible, not to co]iy it 
pninntely. While rvtainii^ the i>roi>s, an einleavour slwnld be made to 
^i*^*p the aerial |M>rlions of the jdant as long as |K»ssib1e, by keeping each 
\ii the three branches which l>ear 2 eyes at their full length, and remov- 
iin;* all the eyes occurring above the 2 retained at the lower end, up 
tr» a hiqght coiTesixinding to the point of tlie prop. 

Ill this way the production will he dmihled in the first year of the 3-\-ear 
(>vle, The second year the branch, which has now Ijecome woody, can 

Tctainwi and attachexi to the prop, and on it there can be left 2 slioots 
priinixl to 3 eyes, the third one now beit^ Temo\*ed. As it grows older and 
iHctitnes stouter, this branch will support the prop and may even Te|>lace 
it. a jioint which may be of considerable advantage. It can be retained 



ioo8 


FORESTRY 


for several yeare until it can be replaced by a new ftmt branch which ha 
withered in its turn. 

By means of the Desbois system, properly applied, vines may h 
kept indefinitely with the minimum expense and labour. 

M. Desbois has a special method by which he can obtain plants, wit 
extraordinarily strong root development, capable of producing half 
crop in the first year of their final planting. The method, called transfusio 
. of sap, is as follows : 

At pruning timc,he seiects,ttside from tbuse wbidi are lu act u» canicr^one or more sboji 
from a fine stock ; these shoots should be a least t metre long. A little tistie before the awakei 
ing of growth, by means of a wooden stake or peg, along the line of the ctodcs about 30 or ^ 
cnis. from the mother stock, he innkcs a hok deep enough to Introduce in an upright poaltio! 
the extremity of the shoot, tlw length of which should not exceed 4 eyes, in »ocb a way that th 
4th. eye, viz. the one nearest the surface of the soil, should be about 6 to 8 cm*, below tin 
latter. 

The extremity of the shoot is fixed at the bottom of the bole, leaving the three eyes hutic! 
in the earth at the bottom, the fourth iyi being, with the utmost care, lUknred to rexxuis fm 
6 to S cms. below the soil surface. 

WTicn the buds begin to swell, all the eyes of the shoot so bent bade are snppreaaed.with th 
exception of the two nearest the stock and the one which is to givt; rise to the subject {fourth 
\Vhen the little stem of this latter begins to project above the soil snr&ce it aboukl be covers 
with a thin layer of earth. When it has reached a length of 30 cms., the growth of the younj 
subject should be stopped by suppressing the temiinal e>'e of the shoot which ii to form i\. 
This operation of ringing the terminiil eye of the little stem will oceaskm at that point th- 
formation of a collar or vital nculc which will give rise, like a seed, to a compSete root syslnr, 
which in its first year will j^ive off tap-roots of very great vigour. The plants with these rwtj. 
detached from the mother stock, may be finally planted in the autumn of the year 
They will give a half-crop the first year and a nearly full crop the second. 


642 ~ Observations on the Cultivation of the Vine ** a Asmu \ fo - 

See Xo. 697 of this Bulletin. 

643 ~ Influence of the Perennial Lupin on the Development M Fomt Treoa, — Tiiab 

In Bohemia. — X.\wtiattt., K., in I ^ntrulhliitt fur dus ^aamte I'lirstvfscn, Year i. 

Parts 5-6, i^p- Vienna, 1916. 

Fifteen years a.t^o, in the forest district of Ilaid (Western Bohemi.P 
the writer began an experiment to test the influence of the perentiiAl lu- 
pin {Lupin Hs perennis L.) on the development of forest trees in inedi<x:ri 
soils. Two plots wrere planted with spruce, one with and one without 
lupin. 

Fater, it was e^'ident that the plot with lupin was making stronc<^'f 
growth than the other : thus, 10 years after planting (1911), the trees in 
the lupin ])lot were 1.63 metres high against a height of 1.02 m. onlv fy, 
those m the plot without lupin ; both lateral branches and needles of 
fonner were longer than those of the sec'ond plot. Tht'Se differences v/re 
confirmed dimng the periwi 1911-1916. The accompanying Table /iin- 
manses the observations made u|X)n this subject. 
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The exctllent effect of the perennid lupin would be due to the follow- 
ing causes : 

i) Zo mediocre loiU, the lupin cnsnrei retation of moisture and of the chief fertUkinx 
dements indispensable to ytning plants. 

Z 2) The luj;^ enr^dics the soil in nitrogen. 

3) Tlmnk# to its rapid growth, It qnlckly covers the soil and clears out weeds, especially 
. ither ; by employing 12 to 20 kg. of lupin sec^l per lurctare, the soli is well c^jvered in 2 to 
3 years. 


Differences observed between spruce trees on plots with and without lupin. 


Avrrage leogtb* of anmui idtooU 
of UtetuJ bruodiec 

Avenge lengths of needle* 

Plot virAowJ Ittpia 
9 tree# j 

1 Plot wilA lupin 

1 a trm 

Fk4 jetfkoMf lupin 
»o tree#* 

PhH lupin 

8 txttt** 

j 31 mm. 

1 10 mm. 

7.6 mm. 1 

! 

1 i4.Smm. 

1 ( 

1 10 


1 

j 

1 10 

7 4 

*3 3 

3 ^ 

90 

11-9 

12 3 

28 

Sw 

^<7 

: >41 


90 

8.6 

12.8 


07 

K,i ^ 

j 12. 

2‘J 


7-4 

! 12. ^ 


■ - 

7-7 

1 



H s 

1 


irfttifiil avfta^ti, - SI mnt. mm. g.S luni. | IS. I mm. 


* Nredle* taoltilr dcTdo>pccl, colour freno bght green to ycUow, 

•• Secdlcs well developed, dark grem ec4o«r. 


Ijvr- STtX'K .\ND BREEDING. 

6h Anapbyiaxlf to Cattle and Steep, Produced by the Larvae of Hypodermm 
bovis^ //. Uaerntm and Oestrus Ovis. — i!adwk.s, stevwor* nmi n»rcE, e a 

in /owr«Mf oi th.t Vetmtuity Sftdwal Vol. U, Nm* Seri«^, Vo! 4, 

No r inp. i 5 ' 44 * *5 plates, Ithaci N. Y. April, iv*r 

Anaphylaxis has been described by Muir and Ritchie (ioio) as de- 
velopment under certain circu instances in an animal of b>*per9eiisitiveness 
to foreign albuminous materials which in themselves are not essentially 
toxic. The common feature is that reix^ated injections of certain sub- 
stances in sub- toxic or non- toxic d<K^ — a suitable interval of tim« elap- 
sing between the injections — may be followed by markedly toxic or even 
fatal symptoms. Tbe writers have obtained such reactions in cattle. 
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sheep and small animals by injecting them with extracts the larva! fo^s 
oiHyiodema lineaia. H.bms and Otslnts ovis from their own l^ies. 
They have also observed natural cases of anaphylaxis where, owmg to 
injury, the larvae have been ruptured subcutaneomly tn iKO. As ex- 
tracts of HyPodenna larvae contain little or no toxic material the reac- 
tion is regarded as being due ‘to the development of hypereensitiveness 
in the host to the protein material of its parasite. ^ 

Anaphylaxis may be either *' acute or chronic . The symptoms 
in the first case were immediate, the first noticeable sign being an extre- 
mely tired look, succeeded almost immediately by salivation, and 
defaecation. then by signs of asphyxia and death. In the chronic** form 
the sjTnptonis were a little less rapid and not so severe, in addition there 
were oedemas, especially of the eyelids and anus, and marked irritation of 
the skin. 

Small animals were sensitized with warble extracts and showed signs 
of anaphylaxis following the second injection. 

Eye and other local reactions were obtained with extracts applied 
to the mucous membranes. In Cf ttle the reaction was specific for extract.^ 
of Hypoderma, and in a horse for Castr(^hUus. 

it would appear probable that similar reactions will be obtained in 
other animals with their own parasites. 

643 - A Study of Hemonagie Septicaemia, Observations in Sheep and In MoafloD- 

Sheep Hybrids. — Mori, Nello {Director rtf the SapUs Experimental Strition lor Inleettma 

Diseases of Livestock] in Annali ddk Sp-errmerrlale p<r U malattu infeitive dd be 

siiante, Vol. Ill, part II. 33 pp, Xaplcf.Yenr 1916. 

The clinical nature of Hemorrhagjc Septicaemia of sheep has been 
known for some time past but owing to a.ssociation in many cases with 
worm parasites of lung and stomach its true nature is often mistaken. 
The present study is based on material from the Naples Veterinary School 
and other districts of S. Italy. 

Symptoms and Anatomical Lesions. — Animals listless, some- 
what disinclined to eat, marked oscillations of temperature, discharge 
from nose, cough, faeces soft but no actual diarrhoea, limping (preferably 
hind limbs affected). Later, anaemia rapidly Ix^oming very .serious, witli 
progressive loss of weight. 

The disease generally recpiired 15-25 flays to run its course ; in some 
cases 2'3 months and affected Abyssinian sheep, merinos and numflons. 

Mucous surfaces of shining white ap|)earance. resembling |x>fce!ain . 
gelatinous subaitaneous exudates in relation with hTnphatics of inguinal 
region, in some cases signs of intestinal catarrh ; the liver might or might 
not show lesions from flukes. No Strongylids were found. Frequently 
serofibrinous pleurisy phenomena and almost always foci of pulmonary 
inflammation with sero-gelatinous infiltrations sometimes extending over 
the entire lung apex which as a result took on the appearance of a piece 
of amber. 

In the pericardium was frequently found a leiqon<olmired or sero- 
hemorrhagic exudate, occasionally a gelatinous exudate surrounding the 
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leart, especially about the auricles; upon the wall of the pericardium oc- 
;UTTed more or less numerous eocWmoses, these were also noticed in some 
•ases upon the endocardium. 

The blood was thin. In some cases signs of bronchial catarrh were 

; the peribronchial ganglia of a reddish tinge and in such cases sur- 
ounded by a gelatinous exudate. In one case of an Abyssinian goat po- 
\$erosiiy was observed. 

The above account corresponds to a subacute and a chronic form of 
lie disease. There is also an apoplectic and an acute form, the former 
nding fatally in a few hours, the latter accompanied by nervous pbeno- 
iiena and distinct symptoms of pleuropneumonia. 

Losses due to the Disease. — These are fairly high. At the 
Naples Institute I2 sheep died out of a total of 25. Apart from death loss 
)ccurs from impaired milk yield, abortion and marked diminution, in 
iveight. 

Ktiow)Gy. — The cause of the disease is a f>oIymorphous bacterium 
rt*sembling that causing hemorrhagic Septicaemia in other animals. 

Bacteri 0IX)CV. — The following is a summary of the chief charac- 
ters of the specific bacterium. 

Non-motile. Markedly poljTnorphous ; ovoid, isolated or united in 
fihort chains when derived from tissues of sick animals whether sickness 
(Kcurred naturally or was produced artificially ; but assuming different 
forms in artificial culture media. Gram positive. Acid-resistant neither 
to the ZiEm.'NEKJLSEN nor to the Ziehi.-Mori method. No cilia. No 
definitely colorable oipsule though in organic juices sho^vs a distinct halo. 
Nonsjwrtng. 

Cultural CharacUrs. Preferably aerobic. 0 |)timuni dewlopment 
‘d 37*3^^ C. Grows w^ell in an alkaline medium but can accustom itself 
to neutral or slightly acid media. Gelatine not liquefie<l. No growth on 
jxitato slopes. 

Biochemical Characters — No acid.no alkali in neutral broth. In 
piptonixed broth formation of H,S in 24 hours. Pfe;itive^ though feeble, 
aaction wnth S.u.kowski's, Grimbkrt's and CRiSAFt’LI.l's method (Indol 
tt'st) Reduces nitrates. r>x^ not secrete tr>4>sin. Does not coagulate 
iiiilk. Tr>’|»topha!U‘ reaction negative. No effect on saccharose, niannite, 
lifNtrin, glyct‘riiu* ami rire starch. 

Conservation of intality and viruience^. Rroth and agar cultures at 
jumin temperature have rctaine<i their vitality for 65 da>’s. Infected 
'ilood in flame-sealed ca})illar>' tubes keid at room temfierature gave 
vidence of vitality up till the 5th. month. Cultures in broth and agar 
transplanteti to the same media ever>’ 30-40 da>'s, retained their initial 
virulence practically intact for 8-12 months. 

Resistance to Dessication, Sunlight and Heat. — Genus dricti on 
wnoii, silk and platinum were dead after 8 da\'s, on linen they resisted 
till the loth day, on wool till the 12th, on blotting paper till the i8th day. 

Extremely thin films of 2 day-old broth cultures on glass cover slides 
were filtered, dried, placed with the usual precautions in closed Petri dish^ 



1012 


HYGI^^E or UVE STOCK 


and exposed to the direct rays of a July sun at midday. Two to three 
minutes were invariably sufficient to kill the genus. 

Broth cultures (24 hours) were closed in extremely thin cajrillary tu- 
bes and immersed in the water bath. 5 minute at 55® C, were always suffi- 
cient to kill the germs ; and 10 minutes at 50® C. nearly always so. 

Inoculation Experiments: — The account of these is given in detail. 
Results varied. 

Agglutination' tests. — Proof was obtained of the agglutfnability of 
strains of bacteria of hemorrhagic Septicaemia of other animal species 
through the agency of the immune-serum prepared with B. ovisepticus. 

This is evidence of the mutual relationship and justifies the interpre- 
tation that they are to be regarded as races of a single bacterium derive<l 
through acclimatisation in organisms of another species. 

Treatment and Prevention. — LiGNiiRES {Boletin del Mini^erio de 
AgricoUura, Vol. VI, Nos. i, 2 and 3. Buenos Aires, 1906) has evolved a 
treatment based upon the emplo>Tiient of various antiseptic and vermifu- 
gal substances, i. e. creosote carbolic acid and uaphtaline with camala 
and acqueous or ethereal extract of male fern, owing to the fact that worms 
are often associated with this disease. 

As regards preventive methods, care should be taken not to introduce 
sick animals into the flock : often infection is derived from apparently 
healthy reproductors. No animals should ever be bought showing nasal 
discharge, whether from an infected region or not. Floclw should be al- 
lowed plenty of room. If the sheep are foldeti the food should be derived 
from healthy, dry localities : if at grass, damp low-lying pastures with 
stagnant water should be avoidetl. Drinking water nf list be from a per- 
fectly healthy source. Where disease has already entered the flixdc, the 
pasture should be changed or, at least, the sick animals isolated. 

TiGNikRES has prepared a poly'valent vaccine with 6 strains of bacte- 
ria of hemorrhagic Septicaemia which he claims is an efficient preventive, 
Messner and Scherx, Raebiger, Kuen and Seibold have also pnrpar- 
ed sera which have given encouraging results, Cises are also to hand 
where the specific treatment for symptomatic anthrax has been successful 
in arresting hemorragic Septicaemia. The writer ap|>ends to his paper a 
bibliography containing 14 references. 


646 - An intradermal Test for Bacterium pui/orum infection in Fowls. 

Ward, Archibald K and r.Au..ACKKR, A., in S. I incaUun-, lUtlk-tln Ni». si* 

15 pp. Uaslun;:tan, I'tbriMry i6, i ji- 

Of the numerous diseases to which poultry^ are susceptible it is safe 
to say that bacillary' white diarrhoea is the most destructive. Its ravage 
are confined principally to baby chicks, but it is the puUorum infection 
the hen which is directly responsible for out-break of white dianhoea in 
the chicks, since a certain percentage of her eggs hatch infected chicks and 
the excrement of these spreads the disease to the other birds in the brood, 
The exceedingly high mortality of white diarrhaea. amounting in sonic 
cases to almost loo % of the hatch, practically pre>'ents the rearing of 
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chicks ip infected flocks. Chicks which recover may carry the causative 
bac^rium in the ovary and serve as a source of infection in the future. In- 
fected hens usually exhibit an .ovary containing several angular, hard, dis- 
coloured ova ; however, the organ may continue to function and from time 
to time an ovum is released which harbours the infective agent. Outbreaks 
of white diarrhoea as a result of contaminated incubators or brooders could 
be controlled readily by sanitary measures, but infection through the egg 
must be prevented by eliminating the infected birds. 

As the presence of Bacterium ptdhrum in the ovaries is not revealed 
by any external symptoms, it has been necessary to have recourse to the 
biological method in order to diagnose the disease and it has been shown 
that the agglutination test may be so employed ; however, the cost of this 
latter is relatively too expensive. The writers have therefore investigated 
a simpler method of diagnosis, less costly, equally accurate and very si- 
niilar to the hypodermic tuberctilift test. 

Among the different biological products obtained from Baci^rium 
pullorum, the one which gave the most satisfactory results was a broth 
culture of the bacterium kept for i month at 37® C., filtered and sufficient 
carbolic acid added to make a 0.5 % solution. This culture wras tested 
on the fowls both in the laborator>" and in the open. 

It seems to Ijc a fact that the edematous swelling resulting from the 
injection of the product into the wattle of a fowd, when observed at a proper 
ititcrv^al of time, is an indication of the presence of infection of B. ptdhrum 
in the fowd. 

The experience of tlie authors to date, with readings at various inter- 
vals of time, leads to tlie conclusion that the 24 hour interval has given the 
most accurate results. Howe\'er, it seenis desirable to test on a large num- 
ber of birds the accuracy of readings made at a slightly longer interval. 

The weight of evidence indicates that any perceptible swelling of the 
wattle should be regarded a.s significant. A second intradennal test made at 
an interv'al fd 4 days gave, results varying but little from the first test. 
^'Hbers made at intervals up to two numths gave lcs.s accurate results the 
sf.-coiid time. Thus, tliere is no advantagtwin retesting. 

Of birds artificially infected with the disease and tested in the la- 
iKjraton', in round numlx’rs 90 % gave positive reactions ; and in 6 % the 
lest failed to indicate a reaction wdien lesit^ns were present. In 3 % no 
n actioii (>ccurred and no lesions were present. 

In a field ti^t on 231 birds made simultaneously with the agglutina- 
tion test, the intradermal test at 3S hours failed to detect one case reported 
P'sitivc to the other test. In a second flock of 50 birds iii which the two 
lists were compared, the intrademial test when read at 46 hours failed 
to indicate one case that was detected by the agglutination test Another 
group of about too birds tested under unfavourable conditions gave less 
satisfactory results. 

Forty-seven birds that had been tested by the agglutination method 
by the Connecticut Agricultural Experiment Station in the field were piir- 
cha.sed for experiments with the intra.lcnnai test. Of these. 40 had given 
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positive reactions to the agglutination test and 7 doubtful reactions. There 
was complete agreement between the agglutination te^ts. the intradennal 
test, and autopsy findings in 70 % of the cases. The agglutination test 
reported positive in 3 cases, or 7 %. and wgs not confirmed by the intra- 
dermal test nor by the autoj)sy findings. Thus the percentage of absfi. 
lute failures of each test was small, and very similar for both tests. 

Autopsy does -not furnish an absolute standard for comparing the ac- 
curacy of tests. 72 % only of naturally infected birds that had reacted to 
one or both tests were found on autopsy to be unmistakably infected. 

The intradcrmal t^t detected the presence of infection in 4 of the 3 
coaM birds injected in connection with the tests in the laboratory on arti 
ficialy and naturally infected birds. 

In a field trial not made by the writers, 1 301 birds were tested intra 
dermally and 78 reacted. Of these 70 reacted to the agglutination test 
made subsequently. 

The intradennal test has already shown sufficient promise to wanani 
further extensive trials in the field in comparison with the aggluticatioi 

External Measurements, the Live Weight and tht 
Met Weight on the One Hand, and the Weight of the Heart and th* i iin#« m 
the Other Hand in Cattle of thi Schwytz and^eSJi Inm&n 

Year \I. No. 3, p^. (>1-7,,. U 10 , 17 . 

The modem works on the relation between the body measurements 
live weight, etc on the one hand and the weight of Uie heart and the lungs 
on the other, in domestic animals and in man, are snmniarilv revdewed The 
author then describes his own experiments at the public abattoir of Farm., 

Ttioie rn ^ Wsn.easurementsaudcalcn- 

ations The nummuni, maximum and average figures obtained are siim- 
mar^ ,n the appended table. The author came'to the following couchi- 

total weight of the lungs and heart tends to increase with the 
increase in live weight, but is not pro,xirtionate to tliis latter which in' 

factT {urther'‘d ' ' ' '^'i^fht of the lungs. Thi. 

in 1 ' '’>' the progress of the relative weights of 

the lieart and the lungs, which tend to increa.se as the live weight detrLes 
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is of interest ; it is much greater than the ratio observed between the live 
weight and the weight of the heart and the lungs. This corresponds with 
the observations which have been made concerning organic combustion 
a? compared with the weight and surface of the body ; according to Ladt^a 

all else being equal, the intensity of combustion increases more stowlj 
than weight, following the increase in surface very closely. 

4) With regard to differences in the various bree^ls and in sex. tin.* 
average observations show that, in the Schwyt/ brml, the total weight of 
the heart and lungs is greater in bulls tlnui in cows, whereas, in the latter 
the relative weight is greater. Similar differences occur between bulls 
and COW'S of the Parmesan breed. As compared with SchwyU bulls, Par- 
mesan bulls show a smaller total weight of the heart and tlje lungs, and a 
greater relative weight of the same organs, Pannesan cows show both 
a greater total weight and a greater relative weight of the heart and the 
lungs than Schw'ytz cow'S. 

If, instead of the averages, comparison is made between the absolute 
and relative weights of individuals of alx)ut the same live weight, it will 
be seen that these are greater in the Pam)esan than in the Schwytz breed ; 
as regards sex, the total and relative weights arc greater in the mak-s 
than in the females. These observ’ations, on the Oije hand, confirm thi- 
theory that the heart and lungs tend to iticre'ase with the live weight, and 
on the other hand, they corres]x>nd to the different capacities of the 
Schweiz and Parmesan breeds and the greater fitness of the latter for work 
The differences between the sext*s ma> be considererl analogous to the in 
tensity of the respiratoiy' exchanges which, other tilings hieing equal, an* 
greater in the male. 

5) ^ heart indices arc more constant than the hm^ 

irdices. The indices with the greatest constancy arc those relating to 
the length of the trunk and the thoracic pt*riiiietcr. 




M ano i^EECLE, 1-. M 
li Oku AancuUurai 


648 - Tne Mineral Metabolism of the Milch Cow. — 

cx>llabor. with Frit^, 0. M,, MokCan. I. f: ;uid Kinn:, S, N 
rimini StiUion BulUiin S<k , pp W . - sk t, ( ihio. Apnl 

The daily cow greatly excels any of the other farm qua(iru|Kxls in the 
rapidity and efficiency with which she piodvicos proteid and mineral im 
triment. Her unusual reriuircnient for pioteiu in the ration i> imiversally 
reco^iztd and receives that attentitai which its inq.-ortance detnand.s. 

The mineral nnuirements of the milch cow. however have rwive*! 
but scant recognitmn. In the literature thee is almost no evidence oa 
the subp*ct, and it is ordinarily a.s.'-unied tliat cows get enough mineral 
matter in the ration at all times. The results of this exix^riment on the 
mineral metabohsmancl reciuircments of milch cows show that thisassuinm 
tion IS not nght. ‘ 

The mineral income and outgo of tl.e mile!, cow was .stmliesi nn co.n 

rrjd'Kffu fn- the protein coiicentra- 

tes and b\ the tj'pe of roughage fed. 

The rations fed were the following : 

Com, cottonseed meal, timothy hay, corn silage. 
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Com, cottonseed mcsJ, clover hay^ 

Com, c^tonseed meal, clover bay, com silage. 

Com, distiller's grains, clover hay, com silage/ 

Com, linseed oilmeal, clover hay, com silage/ 

Com, gluten feed, clover hay, com silage • 

Th^ mtions afforded a basis for the comparison of clover and timothy 
ay, and of the common commercial nitrogenous concentrates ^ 

Tte iwestigaUonwM conducted during January, February and March 
ni«ttod of the metabolism experiment, involving the 
jllertion, sampling and analysis of food, urine, feces and milk 

r^'rr'Tr® f"’’ ‘his investigation. Five of them were 

rado Holstein-Fnesians, and one was pure-bred. The cows were from 

It ^n. thel{^ri- 

P{®hniinary feeding of 3 weeks to accustom the cows to the 
acc, th^tions and the routine, the experiment began on January 8 
lie experiment covered three collection periods mostly of 19 or 20 days' 
1^" intervals on the fee<i of the next period'to 

'.e .n'termSrp^i!^, 

Tte records taken during the experiment were the following : the aver- 
;e daily amounts of foods consumed ; the milk ].roduced ; the live weights 
the rows ; thecomjXKition of foods and milk ; the amounts of the seter' 

« Ind theVi ‘*'*7’"^““;'“* determined in the food, milk.^ne and 
«, and the final tolance of income and outgo for each ; the compnta- 
m of the mineral acids and bases of the food-stiiffs to cubic centiim-tcni 
normal solmion of the respective elements ; the relation of urinarv am- 
inia, iihosphates and sulphates to the balance of mineral acids and bases 
the rations, and the coefficients of digestibilitv of the rations 

Cike of rom!r P “!>I«'nde<i table, show that the 

ni I ,l P*’" P^f dav, was usually s„ffic- 

^mg with the SKlium and chlorine of the lest of the ration to inain- 
n soilmm and chlonne ecimlibrimii, though then- were 4 negative sodium 
.lan«.s and 5 negative chlorine balam-es out of 18 of each 
t)f the potassium balances 3 out of 18 were nroative. Without ex- 

i'lo calcium and magnesium, and in 15 cases out of 

,a JOSS also of phosphorus, 

-til!'*' TT*'" ^“‘■h cow, on every ration, a re- 

" / “f and in all but 2 cases nut of 18 a retention of sulphur, 

11 '"‘I'T**"* rations provide nutriment sufficient in 

th. c’ow'lf "Tfo' P^'’'t-c» and to i„cn-as<- the protein tissues 

•• This condition, taken m connection with the fact that all 
n r I n ""T tvvislit. shows that the losses of calcium, magn,- 

rt; P'^rP'*”^ d'H' to general under-no, irishment, b,.rthat 

■ me imknown tvason the anmmis were, obligeii to diaw iiixin their 
detons m the production of milk. ‘ 
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The balance data also demonstrate the existence of an extensive t. 
taboUsm of sili(X)n, the retention of this element from the first ration, y/k 
contained timothy hay, being surprisingly la^. This storage of silic 
may have taken place through the growth of hair, the ash of which omtai 
silicon in considerable quantity. No silicon was found in the milk, b 
quantities of it were found in the urine. 

From these results it appears that failure to maintain mineral etji 
librium must be so common among cows of the more profitable sort tl> 
it mrist be considered a normal condition during the time of larger pnxis 
tion, at least if this occurs during the winter, that is, while the cowsij 
not on pasture. The writers are le<l, therefore, to look for results of ;ti 
losses, in the behaviour of cows under usual methods of management 

The effects of these losses are observ'ed most noticeably under tb 
conditions which tend to accentuate them, thus malnutrition of the bfja 
is common in regions of unfertile sandy soils, or soils of granitic ori;^ 
especially if these be worn through long cropping with insufficient ha 
lization, and also after seasons of drought , overstocking of pastfiresand 
Cient food supply. 

It is not necessar>'. however, to go into the field of pathology for « 
tances of the practical bearings of the main jwint determined by this 
vestigalion. Under the best conditions »)f feeding and management 
understood by practical feetlers, a cow often fails to brec<l during the y 
son following one in which slie has bet'ii fed for a record of high product: 
It seems quite probable that the excessive lactation has depleted the 3 
neral reserv'es of the body to such an extent as to disturb the reprmiiKt? 
functions. Such a depletion is also reflected in the fact of the failiuv 
many cows fed for high production to maintain high rec»)r<Is during ri 
consecutive periorls of lactation. i 

In all probability the most im|)oitant results of a failure of ht-.i, 
milking cows to maintain mineral equilibrium are not in such promi:> 
effects, but in an inconspicuous shrinkage of lactation in cows whieh . 
apparently in normal condition. Since milk pnxiuction, in cows sueb 
were used in this experiment, seems to Ik* sustained in part by dri 
upon the body reserv’es, and sinw this prrKess cannot continue indvi 
itely, and since there is in cows :i gradual shrinkage and final cessatio: 
milk production coincident w’ith this depletion of nutrient reser\’es " 
believable that this exhaustion of reserv’es shouI<l lx* among those fav*] 
which cause the gradual shrinkage M milk flow, and tlxat by prevertj 
as largely as ptissible these losses from the boily the shriiik^e may iKrii 
.sened and the duration of the pnxluction of milk exteiide<l. The v.i 
of lepleni'ihment of reserves comes, of course, during the latter part oft 
period of gestation. This process of repair is most efficiently aevH 
plishtd while the cows are on i>astuTe, particularly if the i)asture c mt J 
a consi<lerahle proportion of leguminous vegetation. 

These balance data also indicate that after a certain level is re.a'i 
in food consumption and milk production, the digestion of the addifK 
al mineral nutriment <lemanded by further increase in milk seiTetios 
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accomplished at such a decreasing rate of efficiency, that the only practi^ 
cable method of meeting mineral requirements is through the destruction 
of bone tissue. This overdraft should then be made good as soon as prac- 
ticable and a liberal supply of foods which are rich in these elements should 
be allowed after the cow has ceased to produce abundantly, during the 
latter pait of the period of lactation, in order to refund previous overdrafts 
before the birth of the next calf. The further study of this problem is 
now under way. 

No important specific effects were observed of the nitrogenous concen- 
trates, cotton seed meal, linseed oilmeal, gluten feed and distiller's grains, 
on the digestibility of the rations iu which they were fed. 

649 - Qy>Produets from the Manufacture of Tin Plate — Tht BmU of AsriouUuTt of 

Vol. VII, No. 4, pp. 65-66. Columbus, Ohio, Nov., 1917. 

In the process of preparing tin plate for market it is necessary to sub- 
ject the plate to a scouring action which is accomplished by the use of 
some cereal middlings (usually wheat) and palm oil. Until the last that 
or four years this mixture of palm oil and wheat niiddUugs >yas discardeii 
after it had served its full purpose in the polishing machine, but it haviu" 
been discovered that animals ate it with relish and with profitable results, 
it has now been added to the list of commercial feeds and is being sol i 
in the United States as “ Palmo Midds As originally manufactured, 
the mixture from the polishing machine was merely sifted through a sieve 
by hand labor and that passing put on the market. This process having 
proved ineffective in removing slivers, slugs, splashes, etc,, a special an 
tomatic electro-magnetic separator was designed. Results of an invest! 
gation recently completed by the Indiana State Chemist's Uaborator 
confirm the belief that with the new process of manufacture the delete 
rious material heretofore found in refuse cleaning will be removed and tha 
this product will become a valuable addition to American concentrattn 
food stuffs. 

650 - A Contribution to tiie Bacterioli^ of Silage. - SirERMA??. j. m. 

I^aboratories ol the Peniisylvani.'i State College .in.l .ARti.-uHuraJ Exjjcrimcnt Statior 
- /oKffWl of Bader iolo-y, Vol. I, So. 4 . pp. 445 m 5 > BaUiinore, ror6. 

The fermentation which ensilage undeigoes during its curing process 
was looked upon a few decades ago as being entirely of niicrobic origin: 
at the present time, opinion has swung in the o]>positedirt^ion to such ar 
extent that micro-organisms are now generally considered of little, if anv 
significance in the normal fermentation of silage. 

The notes recorded in the present paper have been made on earilag^ 
dunng 1913 and suggest the probable importance of a group of acid-toler 
ant, acid-producing bacilli in the curing of corn .silage. The organi-;m 
concerned, while closely related to the Bacillus bulgaricus group of milk 
and the B. acidophilus gioup of the intestine, apix^ars to differ somewli.it 
from the typical member of tlu^se groups, notably by its comparatively 
abundant growth on ordinary lalxiratory media. 

• The microscopic examination of silage juice demonstrates the pre- 
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sence of i^ensc numbeis of bacteriai cells (always over one billinn 
A bibhogtaphy of i; references its apfinded. 

,?„■? T’TT" “* •> 

:^.AiricuUM,<,l F..p„i^ s,a>ion «««„* vl 

Misvy^ri, I>«ccznber 1916, ‘ Columbia, 

A tioiltiirl'r'p research work has been carried out at the Missouri 
\:,n^ltural Expenn^t Station on the influence of various foodstuffs 
'" ™ilk and butter. Recently, a new serii ofVx^? 

Hunts has been start^ on cottonseed products, in order to explain if ^ 

nuestigatora The^ experiments have shown that the roughage which 
fnriM the ba.w of the ration is the real factor in the effect of ^nLd 
products on the composition and proix-rties of butter. The amount of 

‘be^ 

Coneeruing the character of the roughage, the dat.a ol,taine<i show con 

!"rid L roughages, such as timothv hay and com sto- 

.1, (dned maae stems with cobs removed), timothy hav alone dfa fa 

, r ,H rties of Imtter acoinipauv the f.-eding of txittomseerl prcducts in 

" nTni^r''/" ‘be other hand, criain rough- 

S P-Irtioilarly coni silage, so counteract the effects of cottonseed 

inducts that nimierate ipiantitk-s, e. g. 3 or 4 lbs. of meal, in some cases 

Vi I h ' lowering the quality 

tiu but‘er or changing aiipneiably the comixisition of the f it ^ 

ih.spa,u-rmdud<-s: - .) an histoncal part, with a chronologic . I 
. ■ ingr,.phy on the snbp-ct studie.1 and 4 tabh-s of numerical data- J) an 
- . p. ri mental part illustrated by 12 table? of analytical data 
1 he r«ults obfiineii led to th.- following conclusions ■ 

I' Tlie Wlmg of cottoiiseeil prothices characteristic effects uixm 
l lndter' T lui ‘^bcinical constant.s of butter fat and npon the proixiiies 

‘ r • 1 a ReVhVi ■ 1'" '« ‘b‘^ saponification 

la and R.ahirt-Mei.ssl nmnlx-r, and an increase in the iodine absorption 

■he and the melting fximt of the butter fat. The effects on the ^tter 
't ind'in bj^,' ■ a gummy consistency, a higher 

■ V g risWri'viflV'’' .ability to with.s1and a liigher temperaLe without 

cit.,1 al n *■ ‘f . pwrlfcts in the directions indi- 

n!:: inti:; " -bich 

rf M Cf these iffeets i.s largely medifitd bv the character 

ic raw fredstnffs wlmh fcim the base of the ratien. The effects n« 
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more marked when cottonseed products are fed with dry roughage, but 
less so if a fairly lai^e amoimt of com silage is given, as, in tlus case, the 
effects are sometimes neutralised. Furtlier p^riments are in progress 
to determine whether other roughages have similar properties. 

4) Small amounts of cottonseed products may be fed to cows on 
fresh pasture with very beneficial effects upon the body and keeping 
■qualities of the butter. 

5 ) The effects of feeding cottonsee<l meal upon certain of the con 
stants of the butter fat, particularly the Reichert-Meissl nural^r and io- 
dine value, may be somewhat modified by continuous feeding. 1 he effects 
on the melting point of the fat and the other properties of the butter con- 
tinue, however, as long as the cottonseed meal is fed. 

6) The feeding of large quantities of cottonsee^f meal and whole cot 
tonseed as still practised in many localities in the Stnith must be consid- 
erably modified if the butter ini]ustr>^ of that part of tlie country' is to 
attain its proper place in the butter indu.stry' of the nation. ^The use of 
the whole seetl as a feed for dairy cattle is to be strongly discoti raged oij 
account of its excessive oil content 

652 - Pig Feeding Experiments on the Model Firm of Dlkopriiof, Germany. - 

RTChardsen, a,, ir Landwirischaitlichc J i\hth»chrr , Vol. 4ty, Pt, v-l Berlin, 1916. 

I. ~ Tub Febdinc of Yoonc pigs. 

FiCteen experiments were ajrricri out to detennmc the nutritive vah'c of *' etreulis**, a mv 
food prepared by a factory at .Andenruich (Khinc) and recommendol ju, a substitute lor wh> k- 
milk (fat) in br^ing pigs. Experiments shuwol it tu be a malt uieid of the following ftmij- - 
sit ion (average of 6 samples}. 


Water 

8.9b 


Crude protein ... 


(pure albumin 11.07 

Crude fat 

2.68 


Xitrogen-free extract 

68 . jS 

(maltjisc 2 7.1/ %; starch 

Crude fibre 

37 ') 


.\ 5 h 




The hwi differs from ordinary nmlt in tlut its starch confalns more sugar 
The pigs of each group were of simitar sire and constitulicpn. During the u htde of the ex 
I>eriment [L e, from the yist. to the i?oth <lay of their lives} t'sich piRwa.s given in t^ich 
ration, which was fed as a warm wash, the total amount of h>rKf as sh<iwn in the table 



Ration A 

Ration ii 

Ratioii C 

Katkn I> 

Whole milk 

■ ■ 20 litres 


10 

10 liln - 

Skim milk 

• . 190 litres 

40 litres 

bo litres 

to litn-" 

** Cerealis” 


10 8 kg • 

162 kg.** 

8 kg 

Ground barley . . . , 

■ ■ kg. 

5 t kg, 

76.5 kg. 

64 5 kg. 

Meat meal 

• ■ ■ 1.5 kg. 

J 5 kg 

0.25 kg. 

b.a.'i kg 


• 180 portions of <yt grams. 

** 270 portions of 60 gr am* 
160 portions of 50 grams. 
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AS the price ot cerealU " IncreoMd ooatiiiuoutly,it was later replaced by two other food 
9 called ** Ri ** and Ra ”, The first Is coo^joeed ot; — Barley meal, 50 % ; “ Putler- 
t-r ’’ (Poddcr susar) 45 % ; Wroe, 5 % ; and the second of. : Fo<hler sugar 90 % ; X«inie, 10% 
rhe results of the expcriinenls are summarised In the appended table. 

, — ri M^lt meal may well rei)lacc milk partUUy and phyUok^kally In rear- 

.Mung piffS. In all the experiments the aulmals had go^l appetites and throve well. It 
i.ji yet been <]etermlued whether or not this good edcct is due to the maltose. 

:) It Is neither possible nor desirable to replace ndlk completely by " cerealis 
l1ie partial substitution of ” cerealis ” for milk is specially mark&l when the growrii 
to pigs left a little to be desired and the new fowl was observed to increase their growth. 

II. — JTC I’attexikc. 

Siiincfous very accurate eKi>eriments were matle (m the fattening value of various fofxls to 
nil me bow far one may be rei)Iace<J by another. The ajiinvaU received a Itasai ralirjn to 
h \v.t5 ad'le<i the fowl to l^e teste<l ; It was made up according to Kellner’s values and 
i.;cl every 3 weeks in profRirlkm to the live weight of the pigs. In a<idition each 
111 rtTelvcd per day: 6 gr of salt and 6 gr. of lime I'^cl* experiment inclufied 2 or 
pcritKls, The pigs were usually wdghol once a week, 

;jru.f yeas! comf>arcii wUh meat meal. — 'iK »kiy experiment with 6 pigs divided into equal 
]►, - llaial riiiton: — ('.round bfirley -t- folleil jKjlato. To group A up to 3 kg. of meat 

1 j<r r<KKi kg. of live weight were given jier he^id, aud to gmuji B, up to 0 kg. of dried 
t In order lo ensure asHtniiUtion of llic ye;ist the aniundsof grouj^ B also read veil i kg 

..friup .V (lUciit ttical) showal an incre.asc in live weight v»f (133 gr. i»cr iliy, and group B 
‘t . 'S- gr. The ipultty ol the meat was aN»ut the Siime in the Iwogfnips. It seems 
r Th it tlrie! ye.ist niity easily m«tt in pig-fattening, 

K ifn^rhluttitH^r" C‘>mf>ar(J wtth meat - The first fixKl, i>re|xiretl bj I-ATTlNGfc:* 

c » . Itcrtin, and put on the market in the form of grains is, aca»rrling to nAj4««?»% a mix- 
-1 ' x-blotxl f lo uuil wheat ineid (ii*' {(). 

4 pigs, diviiiefl into 2 groups iu each case, 4 esperim«ils were made lasting 130. i« 5 i 
<1 1 - ) <lays resi>cctively. The following hasai rUton was fetl 
erf>enment. — Kollal r«olntocs 4- barley 
jM.i etp£r\ttu‘ni — ' Tolatiies 4 Ixtrlcs' 4 fishmeal 
t (, ('t f'erimt'nt ^ Crushed j»ot.-ittje!i *;.’i 4 Ixtrlcy 4 lish mral. 
s’h. rtf>ertm:nt - fkirley 4 rulle-l pita toes 4 Jish mcaJ. 

-r - up I received up tn kg of mc.^t meal and gnnip II up to u kg ni Kdmerblutfuttet ’ 
‘ kg. of live weight each day 

r iking the average of the * c.xperimeiils, the ilnily increase in live weigh! w*a5 (>31 pr. lor 
::;i I •neat meal} and *15 gr for group II ’Kdmcrblu I fuller ; m>o kg of starch x'aiue had 
t,--! respectively 3.’ ^ kg and kg. of live weight. The ” K6rncrblotfutter ” thus gave 
or even belter, results than meat meal, but it is inadvisable in leal more than 7.5 
;«*r -liy per 1000 kg, of live w'cighl of this food. It is best to mix it with fish meal in the 
in I i part meal to 3 to 5 parts*' K6rncrblutfutter No specj.il efleci can be atlributevl 
!,ist bxxl. 

‘ r f .VJ camfyjreJ with rnJleJ ^rrfa/<vs — Tour experinjents lasting U?, 77, ^^4 

I", <l.iys rrsjiectlvely were made with aft pigs : — Crushed barley 4 mail 

1- '4c alsi> /f. i-jij. No 715. 

I - • ni-ihe'l |K>tatocs (rrcsskartoffcl) are obLoioed by crushing the raw potatoes to 
® 'f part of the moisture, fhen drying the rraJdue. 



Residis 0 / IS experimcnis. 


Kxperhneiit 

! 

1 Number 




Datty 

\ 

Coit prk\ 


7- - - ■ 

1 of 



Ratloni 

1 h>m«M 

1 of 1 kg 

1 tocfenK t 

No. 

\ Gronp 

i 

1 animals 

i 




1 perhead 

i 

I Uvew^h 

1 

l A 

a 



A 

i 390 K 

! 

i 0.572 Mark 

! li 

i ■ 4 



& 

; 477 

i 0.578 

II 


3 



A 

i 3»3 

1 0.573 

III 


c 



C 

448 

1 0.533 

IV 


0 



c 

: 4S4 

0.550 

V 


6 



c 

46» 

0519 

VI 


6 



f: 

44* 

, 0.544 

VII 

s 

4 



c 

yi 

0520 

} u 

4 


r 

without “ ceri'olis ” 

456 

0.434 

VIII 

1 A 

3 1 



C 

47f 

0574 

i B 

3 


c 

without “ccrcalis" 

44* 

0.448 

IX 


10 



D 

373 

0 60^ 

X 


7 



D 

370 


XI 


7 



D 

562 

0.02 1 

XIT 


3 



1 ) 

420 

0.500 


3 

D 

with 

Ri i stviul »»f '• cercniJb ’’ 

420 

0,423 

Xlil 

» A 
i li 

3 

3 

D 

with 

D 

A*| iastrad v»f " cercalis '' 

38<* 

394 

0.5bt 

0473 

XI\ 

j A 




I) 

333 

o,6^8 

1 U 

3 

D 

wdth 

R: instv.t'lol “errcalis” 

330 

o,5(.5 

x\ 

l 

3 



D 

3'7 

0.391 

< r> 

3 

1 ) 

with 

insti-ad uf '' crri-alis ” 

357 

5 534 

(0 I 

: mart =r 

1/ — at par. 







tneal in 3 c-xpcriments ; Meat tnenl 4* fish meal lu 1 ciperimcnt. Up to 30 kg. of roUeil pou 
and iS ksi. of crushed potato ik.*: i.v.o of live ttcixht were Riven cnch 

I he daily increase in live weight was: — 6o> ^r, with the ndletl iiotatoes and 6;t i 
with the crushc<l [MtaU>es ; lo i k?. of darch \ alne of the fcMxl.t Rave tespcvtiveJy ky 4: 
3 1.: k^. of live wei;^ht, .\part from the forin-ition of None, the tw'o fools Rave the lainc ri>u:; 


one , inereiore, 


' me oiner ti inc rcniamder of the ratl^m is u» uurnuu eorapofriut 

The liesh formed by these two fr>oi.s w.is not inferior in qi^Oity to that fumed by harhy 
SUce-J potatoes aymparfd u itk Roumuman barley — 2 experiments, each of 63 days' dv.i 
tion, with 10 piR^. — liasal rati' n: ~ Croup i: itiizemi " (i) -}- fish meai; Group II: - 

Maizeiia ’ ' -U nsh meal + blood meal : 7 k< . of barley and 3 4 Wr. of slice^l potatoes were iji.’! 
claily per moo ky. of live weiRht. 

The barley increase<l the live weight by ^,7 per <Liy ; the .sUwl prM«toc» increase.! it !i 
pro-luccd 3 1.4 kR. and 35.; kg. of live weight rc«;ei 
ivey. here is not a yreit ditference between the rwdstuas, nevertheless the ix'iavt 
gave rather more satisfactory results, 

rtniA barUv : SrjrRhum {An4ropo-^,yn S^rr^kum) groin from German I 
^ ns comparerl with barley in 3 experiment s hisling 1 1 « and 97 ‘iiy» rcspcctivelv ' 
we ve pigs were used. - nasal raiion : ist etperinent 1 - Sliced potatoes + meit 


(i) “ Hiizena ” Is a f<»J 


c^mtiining truize much use.1 in Germany* 
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luth meai. am! cxpcftaitat . — sliced poUitoes + grrmiid soya tJcans. Up to ao kg. of barley 
;uid 20 !**< sorgbum per 1000 kg. of live wdgbt were fed daily. 

The average daily iocreafle in live weight per day waa 597 gr. with barley and 623 gr, with 
sorghum ; too kg. of starch value of the foods gave 36.7 kg. am) 37.7 kg. of live weight respect- 
ively. sor^um gave rather better results it may r^lace barley, but It is inadvisable to 
(e«i it la taygfer quantities than half that of the starch value contaJoed In the ration. 

(,33 - T^mpeimtare Experiments In Incubation, thilim. a. c.., in Purdue A-rkuiturai 

f-xf^eriment Stanton BvUciin No. *05, Vol. XIX, Uct^iber 1936. 

This exjwmneiit was planned with the idea of finding out the influence 
ol different temperatures in the incubator on brown and white eggs, with 
the hope of finding the upjxT and lower temperature limits, influence on 
temperature readings from placing thennometers at different heights in 
tlie machine, and several minor i)oints. 

Four incubators were employed and kejit at the following tempe- 
ratures : 

100® F. — lor® F. — 102® F. — 10;:;® F. ; during each of the two follow- 
ing weeks the temyxTature was raised i® F. Xu each incubator were placed 
white eggs (wliite Ix-ghorn) and 57 browm c*ggs (Pl>Tnouth Rock). 

Four exjx^riments w'erc made, at the following dates : 


I!xjK‘nnic*nt 

N'o. 

I ‘ fr^ir. .Sjiril 

JS 1 

lo M w 

9 , 

luli 

• 

Ko. 

i * 

M 

» M 

5 . 

7 f i r 5 

• 

So. 

3 > M;iTch 

2 

" March 


lUl(' 

f 

No. 

1 • .\prjl 

1 2 

’* SLiy 

3 . 

ioiO 


The thennometers used, five in number, were standard incubator 
thermometers, generally known as hanging, standing, touching, and Inovo. 
Tile banging thermometer was sus})en<Iefi from the top of the incubator, 
two inches above the centre of the egg tray. The standing thermometer 
on a metal stand in the c<*ntre. towards the fnmt of the machine, the 
liull> on a level with the top of the i-ggs but not touching them. The touch- 
ing thennometers were two in niuulKr, one on l>rown ami one on white 
igU", near the standing thermonietcr. The lniU>s of these were on a level 
with the top of the eggs and touching them. The Inovo is a long bu!lx*d 
rluTmometer in a celluloid t^gg, sup{X)rtiHi by a stand, and is sup|x>se<l to 
ngister the tcni]KTature of the genu in an egg. It was placed near the 
otiuT therninmeters. Tlu-se were close together, so that any variation in 
tcnijH-ratUTe due to positit>n in the machine, wmsld lx reduced to a niiniuuim. 
.\1] thermometers were tested aiul chevkinl Ixfore each ex]x*riiiient. 

The details of the obser\*ations are given in a set of 21 tables. The 
toneUisions drawn are .ls follow's : 

1. A temperature of 101-102-X03 degrees the first, second and thin! 
Wft ks respectively, using a standing thermometer on a level with the top 

the eggs but not touching them, wall prove ver>- satisfactorv* in the arti- 
ficial hatching of hens' eggs. 

2. A temperature slightly above or below ror-102-103 degraes will 
not influence the hatch one way or another. 
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3. A temperature of 103-104-105 degrees is too high and will injure 
the hatch greatly. 

4. A temperature of 102-103-T04 degrees is a little high for succe^ful 
incubation. 

5. There seems to be little difference in number of chicks hatched 
between machines nm at ioo-toi‘i02 degrees and machines run at loi- 
102-103 degrees. This means that at such low temi>eratures a variation 
of one degree or more will have little influence. 

6. Operators of incubators should endeavour to hold down tem|^ra- 
tures below common practice, rather than allow them to rise above it. 

7. Brown and white eggs need the same temperature. 

8. Brown eggs are no warmer or cotder than wliite 

(). Brown eggs have a tendency to protluce poorer fertility, more 
dead genns, more chicks dead in shell and fewx-r chicks tlian white eggs. 
No reason from the standpoint of incubation can be given for this 
culiarity. 

10. Under ordimm' conditions, it is reasonable to expect white 
eggs to be 90 to c)2 per cent, fertile and hatch 75 jxu cent, of the fertile eggs. 
Brown eggs wnll nm 2 |xr cent, less in fertility and 12 ixt cent, to 15 jxt 
cent, less in hatchable fertile eggs. 

11. Touching thermometers average slightly higher teminuatures 
than standing theniiometcTS. Such differences have no influence ort the 
hatch. 

12. As the chicks develo]) in the eggs, tluw give off heat tending t<j 
equalize the temperature in all part'; of the nuu'hine. This is demorLstratesl 
by the hanging thermometer. This thennoineter runs at a uniform 
temperature for the three weeks, but the leinperatiire at tin* level with the 
eggs starts about 2.5 degrees lower and rises until it conus within one de 
gree of the hanging thermometer temperature on the twenty-first day. 

13. A temperature with a standing thermometer of i<X).5 degrees 
the first week, 1 01.5 degrees the second and 102.5 dt*grees the third week 
compares well in temperature and hiitching results with a hanging thermo- 
meter temperature of 103 ilegrees f(jr three week';. 

14. There docs not seem to be any hard and fa'-t recommendation 
that can be given for the pjroi>er temperat\ire of an Iimvo thermometer. 

654 - Spore-Forming Bacteria of the Apiary. Mv. C}< .\H THT H !I ( .t ' U uUuTtll 1 -.I- 

fanf, Rurt-att vf ErUomohiy, CmU' t StaUi !hM "> .1 in J >urHAii j.‘ 

Research, VIII, N'o. ii. pp rrri-". I’ljs c, ri:iU-s II. -n, M C., M.irch i:. 

19 f 7 - 

Uanibotte (l) in 1902, claiineil to havi* purKliKwI “ foul bro<Kl ’* of 
bees by feeding them cultures sif M. wesenlericus rw/gn/i/s and statttl in 
explanation that B. alvei arises as a spxcial varietv of 3/. mesetUencus 
vul^aiits when the cultures are grown njK»n media j)repared from the juio'S 
of bee larv^ae. This comj)arison of the two organisms disagreed so materially 

{0 LAMDoriE, r. Uf02. Rcthcrthcs siir Ic microlK «W l,i '* Upu' Uw alJciUf' 
In Ann. Inst, Pasteur, t. i6, No. u, pj>. 69^701, Paris, 190;. 
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til the obseivations of the present writer that in 1911 be began a series 
fi't*diDg experiments with B. mesentericus vulgaius. At the outset, 
,vv{ \’er, it was observed that of the organisnts of the B. vulgaius group 
, luted from the specimens of bee comb and broo<! for examination it 
IS not tx>ssiblc to identify all as one species. The first task was therefore 
t* identification of the various organisms of this group and a comparison 
them with the other known spore-forming bacteria of the apiary : B. 
•{/, B< larvae and B. orpheus. 'fhe present paper gives 'the detailed ob- 
rv aliens of the writer on B. vttlgatus, B. mesentericus and B. orpheus 
tit all account of inoculation cxi^eriments carrie<I out with the object of 
t-cking Lambotte's claims. The results of these latter were negative 
roughout. The writer sumniarLses his conclusions as fallows: 

There are at least 5 sjxire-fomung bacteria of the apiary - B. tulga- 
s, />. mesentericus, B. orpheus, B. alvei and B, larvae. Mistakes in the 
utificatiou of the alKiv’c-meptioncd organisms might well be made, 
jit ci ally without knowledge of their occurrena* There scu^iis 110 doubt 
lut many of the earlier investigators of bee diseases confused the identity 
the spore- forming bacteria of the apiary but from our prt^nt know- 
of thest* organisms, their identification should be a matter of less 
ihiulty. 

The author, from his study of B. vulgatus, B. mesentericus ami B. 
j, believes that the biological differenees of the 3 sTiecies are trto great 
w.irrant the truiisfonn ation of one to another in any '-hort 

thhI of time. 

laen if it is granttHl that r..v.v»OTTK fed jnire ciiltur<.*s of H. ahei 
' a suits would not agree with those of present day investigator.; of l>ee 
since B. alvei has not lK*eii found tf) pr»'duce dist^asc in n|Km 
j<vat<d incK^-ulatiojis. 

5 Partial SterUbatlon of Malberiy Leaves la Feeding Silk Worms, sao ui. rcka. 

:\ ! i ''.'.oj'Mt i^rarte \‘c>I 4, Part pp M'»lena. i'ji“ 

The sterilisiilioii of mullx'rry leavi-s as a prevention against “ flache- 
has been allemjttrsl many times with varying result**. The auth'tr 

l}ierih>re. utwlrrtakt'u exjK’riments t-i determine whether partial steri- 
either ]‘roteet> the worms from attacks of the tlistase m increast ^ 
» \i;amr of vegtiaiive growdh. 

The exix*riments were carrkxl out at the Agricultural Institute of 
rrvjia in the spring of Joi6, selecKsl yellow Ascoli silk worms Ixing 
< i by jireference. The silk worms were tiiv ideti into 8 groujis of 230 
' ii. und subjcctetl rt*sjKvtiveIy to the following treatments : 

:/ Cnntrnl group fe<i with orUmarA* leaves. 

.i I'enl wilh leaves w;ish(si in fresh water. 

I'ol with lcav« waslictl in b<.>ilcvl water 

j! 1‘etl with Imvcs washol in « lysoform solutitm prcjwioi with trx’sh water 

0 I'dl with leaves w-.ishol in n solution prcjvinp^l with Iwikxl water 

'•) l‘c<i with leaves washal in n “tachinj ** isiher flunritlc) .s**lutii>n preiwnsl with fresh 

•■u-t 

; ! I'eil with leaves washeti in a *' tachtnl ” solalioo prej»irevi w-ith betiicd w-ater 
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8) Control. 

The solutions were made up in the following strengths : 

** during the 2nd. stage, 1 : 200 000; during the 3^1. stage, i :i5ooo< 

during the 4th and 5th. stages, i : 100 000 ; 

Lyso/orm : and. stage, a ; 3rd. stage, 3 */<» ; -4th, and 3th. stage*, 5 Vsq 

The results obtained led to the following conclusions : 

1) If the silk worms are fed on leaves washed with water or a 
aqueous solution of lysoform or tachiol ", far fewer leaves are consunui 
than if they had not been subjected to the treatment described. 

2) Although silk worms fed on moist leaves eat less they wei;- 
more than those fed on dry leaves. 

3) The treatments described did not prevent the occunence of 
few sporadic cases of " flacherie " and emaciation. 

4) The silk cover of cocoons from silk womi.s fed on partially steriliM,- 
leaves is heaner than that from silk worms fed on ordinary leaves. Tlii 
increase in weight also occuis when the silk worms are fed on leavt 
sufficiently well washed with fresh or boiled spring water. 

5) The feeding of silk worms with washed leaves has a favourahl- 
influence on the quality of the silk, particularly on the length, tenacitv 
and elasticity, as well as the weight of the rcekxl silk. 


FARM ENGINHFRLNG. 

656 - The Encoun^ement of Mechanical Cultivation in Italy and France,-* i. /io... 

Itno (iei Mintstm ptr rA^rico/iura, pir I’/nJus/rtit, t/ Cafftttti^rno ti Z.aivrv, Ycut 16, V. '! : 

Parts 7 and 8, pp. 300-30:. Rome, .April i and 16, II, FeuiJU fTln/ffTma/ton ^ . 

Mtfu’sft'rg di! re , Year No. i-j, pp. 6*7. Pfiris, May 8, 1917, 

Itai.y : By decree of Februay 18. 1917 , the Minister for Agricultur 
has issued the following order : 

Subsidies to be gT.mUtl to agricultural ^^K'u lies and rviiduates fur the purehiisc of inu ! • 

Lniraciliate use on the land may amouiit to 30 of the C'»st price <*f ttw nuichliies, in- 
ing ploughs and acctss<jries. 

Those organisiitions that buy at least 5 Ir.utv.rs f-ir x^iicral use within the liruits of a 5 r 
vince, may receive a supplementary' premium of ii> of the ci»sl price. 

Subsidies to private agrinilturists for the purchii.se of tract- -rs for immetJuitc use. c:: 
amount to not more than 20 % of the sale price, including phmghs and accesBi>ries. 

Requests for subsidies should be dirccteil to the provincial Cotnnus.<iotts. and shcml-l ^ 
elude, besides technical details of the tractors and LIr* ptict, the undert.aking Ui buy the Irak' 
within a limited time. The provincial Comiuission.s will trajiswit the reciiRSls, It^gether voi: 
the reasons for their approval, to the Ministry- for Agriculture. 

11 . - France. — The Ministry' for Agricnhurc luis publishetl the 
sidles granted, in 1916, to the various syndicates, societies, commiuK* 
and departments which are interested in ineclmnical cultivation, so as ‘ 
enable them to purchase agricultural tractors and motors. The subsidin. 
ranging from 2 125 to 79 /'/> francs, make a total of 206711 fratics 
ihe three national Schools of Agriculture have receivts], for the sin-* 
j^uiqKise, subsidies amounting to 19 747 francs. 
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” ’^‘^*1*®?“?“ '®5 Altochlng On* on Mote Implemeoto to » 

Slto A Y«r 44, Ko, 47, p. 746, 5 fig. 

This new mecl^ism, invented by Otto Donaues of Cologne (German 
atent No 20 491) is characterised by the fact that it enables one or more’ 
up cments (harrow, roller, etc.) to be attached to a balance-plough the 
iipkments turning simultaneously with the plough. 

The Donaues M echanism jor aUacUne one or more implements 
U) a balance-plough. 





PiK. t ; ntOAnct-pIriufth with the iticrtwniwn in srfric-virw. 

Piji. i The snntc in plan, 
i t*?. 3 ; The siime from the 

Hr 4 Joinleil l»nr a. fur m.tvinjf the Iwr ** fki as tt) nuikc a h;Uf inm 
view* ^ o with the iMf n, jnintctl at / with the support 
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The mecliamsm is shown with a balance-plough : in side-view 
fig. I ; in plan in fig. 2, in front-view in fig. 3 ; while fig, 4 shows the si 
view of the bar for turning the mechanism, and which is seen from above 
fig, 5, with a portion of the turning mechanism. 

A support q is fixed on the beam r by the feet and its front et 
being curved downwards and having an arched slide -bar 0 and a bur 
mounted on it. ‘ The latter, jointed at its end t with the support, enga^i 
towards that end with the slidebar, along which it can run from one en 
to the other. To the front of the bar n hangs a chain m. and in front ^ 
the end p of the support q is attached a swivel hook I serving, like the cluuj 
to support a bar a jKTforated with a number of holes h to supiM)rt the 
plements, such as the harrow A. fixed by means of the cliaiii k and the hoj 
i, and the roller held by the chain g and the hook /. 

When the plough has arrived at the heridland. the other mould-lxia.'i 
is swumg down, the support q (fixed to the beam r) being swung over wiij 
its slide bar at the same time ; this forms a tipping action causing the 
n to slip from one end to the other and to carry with it the bar a wIik 
turns at an angle of iSo'J round the hook I, to right or left accor4ing ti; 
direction in which the mould board is swung, the implements attaehv-*!: 
it also turning. So tliat the latter can be guidtxl straight after the auti>i!; : 
ic turning the bar a is pnn'ide^l with a stilt handle c. 

658 - A Lister Attachment for a Cotton Planter. — jiastincs, s. u , m i mud 

Department of .is^ricuUure, Hxireau o/ Plant Industry, Crop Phynolo^y and Ijreedin^ Ik .^ 
iaationsi, 3 pp., r fig. Washingtim !->. C., Maixh 37, nji?. 

In sowing cotton, the seed should be placed in a s<>il sufficiently nt 
and at such a depth that it can push its way through to the surface w’itb 
difficulty. Where cotton is grown under irrigation, the soil is often allmi 
to become too dr>^ before the seetl is ])ut in. and there is alw^ays danger 
rain will cause a cnist to form over the surface. Again , if ])lante<l tm) do r 
the tender seed leaves cannot push tlieir way iijr through a compact ^ 
especially if the seed is planted deep. 

The seed should not l>e u)vercd wdth more than 1 to 2 iuclu^ 
soil, but in dr>' regions it is rare tluit the surfaev soil will remain n'y. 
at tliat de[)th long enough to allow the se^ed to geniiinate. 

To avoid these troubles ami also to break the surfact* entd, tlu' 
describes a simf)le device that can Ik- adopter 1 to any st)W'er by the fara 
himself. ^ A hole is drilled through each sffix* about half an inch frnin -J 
top and "about y inches fnnn the rear of the shcK". Tw'o piece*s of j I *' 
inch lumber, 17 inches long, with one side Ix-vele^l so tint w’hen the ’ 
are placed one on either side of the shoe they will just clear the wlu.'el, O’ 
pletc the attachment. With this flev'ice tliere is no danger that tfu* s 
will Ik covered tw deeph" ; bc-sides the set-d is ])lanteti at a very miil > 
depth, no matter how the cfmdition of the surface soil njay vary. 
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6vj New Stump Burner for Logged-Off Lands. ~ v \v ai u^os. in 

Ka ifJ, \’nl ;s, Nm pp 4'»5-<'ifi, i lijf Vcu Vnrk, Mirth jj, i‘>«r 

The writer has previously (ii^scritxsl the Ross stump Ininier (i). He 
now flescrilK"s the >lrrJBAKi> stump hunier, which operates more slowly 
tliroimh the use of natura) flrautjht, while the oj)tTatinj» cost is re<!iice<! to 
I tnininmm. 

Th<* hiiriior consist'^ of au atl just able stei'l hooil of tw o prinetfia! sec- 
tjnns to fonu a haM.' anil top, Ik-signed to lx‘ placis] over the stump. 

By tne;ins of drauj^ht tulx-s, placed around and near the base of the bur- 
rur, the niYtl for an\‘ blower or other artificial drau^^ht devitv is 
'■liininated. 

The lower section panels are made from steel sheets and are ii in. 
vvidi* at the top. ip in. at the base and ab<Hit 48 in. hij^di. On one edge 
<*J l ach panel a ^ .> in. lip is lx*nt at an atigle slightly in exct-ss of (X>”. while tlu' 
"tiler edge is made in the form of an inverte<I l *. *^4 in. w ide and I j in.dee]i 
holt holes are punched near the bottom. niid<lle, and top of its joint for 
the held. connect ions. A 2 in. hole isprovideil in the centre of each of the 
'•over panels near the ba.se for the ins<‘rtion of the draught tulx.*s made of 


Si-<' I'jt", Nn Inn-, 
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^2 in. iron pipe. A damper, pivoted on a single rivet, covers the hole when 
the draft tube is not used. Every alternate panel has also an 8 in. holt 
for observation purposes. 



a ST Sntolcestack 

b Upper panels of No. aa guiikr 
steel. 

c 5- Viwer panels 'of No. iS 
Meel. 

d — Obser>'ntioii boles. 

e Draught tube holes with 
per. 

/ Wps anil n-shapeU t^grs 
panels. 

a ^ V-shape tie bolts for fiistenir.t 
up|)cr to lower panels. 


The upper section is composed of sheet steel panels, similar in shai< 
and design to the lower panels. A 1 5 ^ in. overlap is provided to alhtw 
for joining the upper and lower sections by means of V-shajK-d tie bolt". 

The smokestack, of sheet nietxil, is adjustable, luid is supported by . 
metal band at the base and top of the cjdindei. The size of the smoke 
stack varies according to the nnni]:)tT of jiam. Is uscmI to make up the buriK-r 
A 12 in. stack has l)eim found in practice the best size to u.se with a sixtt'i-r. 
panel hood. 

In erection the lower panels are l)<jlt«l together in groups of 2 or 3, t* 
facilitate handling and moving. The difTeri'iit grou])s are then placed roun : 
the stump and the remaining connections made with hea\ y exit ter piie 
The roof section is bolted together and the stack is attached before bturi, 
fastened to the bottom panels. Before openiting, dirt, etc., u ch-ared aw:i'- 
sufficiently to allow’ kindling of a good fire. The lire Is started tlirough thi 
obser\’ation openings and the draught pipes are inserted so as to give tb- 
best draught. The draught incroase.s as the teinjaTature rises under t!u 
hood, being augmented by feeding logs to the fire as needed after kindlir.^ 

This burner will consume stumps of from 3 to 5 ft. in diameter in 
hours, w’hile 6 to 7 ft. stumijs require 30 or 40 hours. 

660-The ‘Jahn’* Curved Knife for Root-Pulping Machines. / ut%ch/ IjinJtti r!s(hnt:;i- 

Preset , Year 4 No. -S, pp. x tins, Ui rliii, April r^rr, 

The flat, toothed knives ordinarily u.nri in machiiK’s for cutting m.m 
gold and other forage roots into slicx-s have to W placeii oblixpiely to 
the cutting plane so that they tear rather than cut. thus wasting imiel! 
energy as well as valuable juice from the root.s. 
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These disadvantages may be avoided by using knifes whose rouuded 
‘th C‘getoUtc Messer*') are in the cutting plane. Machines having 
:h knives work well and easily and cause less loss of juice ; but they have 

Kniif^s fof root pulping machines. 




Fis-Z 




I'ig. 1 ; OnltUi^ry' knife, 

l-ljj. krsfc.*. 

rin ^ : The m-w curvix!, knife »f r.Konr.r ! uiN 

Hvivs the di.sad vantage tJuit once in place they cannot Ik n-gnlattvl. and 
> tlu y wear, tlieir work gradually deteriorates. 

The knife iiiventeil by Gkorc.k J.^kn of IJegniti ((.Knnan patent Xo^ 
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207 2ig) combines the advantages of the easily-regulated, flat-tootht, 
taife with those of the round-toothed knife {easier to work and less loss a 
valuable juice), without having the disadvantages inherent to wch of tl, 
types Accordingly, the blade is curved in an arc of a circle in the directioi 
of rotting as is the back which connects it with the concave projection « 
the knife’ holder with a similar curve. This curve is such that the c* 
is perpendicular .to its radius so that the rotting angle = tf>. On the otha 
iiaTi.1 as the knife can be movetl on the concave bed, it can be adjusted asj 
wears, by always turning it round the centre of the curvature (that i, 
round the interior extremity of the radius of the eur\’e), so that tl* 
cutting angle is not changed by we:ir of the erige (as shown in fig. 3). 

661 - The Schilde “ Onlversal Drier” — pasow. in Ztiischri/i i«r spiriiusimtusMt, va 

40, No. 2, p. 13, 9 fig. Berlin, January ii, 1917. I 

The Benno ScmirDE machine shops at Hersfeld (Germany) manufafj 
ture a drier adapted specially to fruit and vegetables, but also suittxl ^ 
drying other moist ure-containing products and for cereals, whence its nan ' 
of “ universal drier” ('* Universaltrockner ”). The advantages of th 
drier are as follow's : small bulk, easy to set up, reqmres little attenti- 
(1 man and a couple of women suffice to run it), relatively high yield a- 
is equal to the demands of high-class trade. The city of Berlin posses. 
2 machines of this tj-pe among its vegetable dr>'ing plant and will short 
instal a third. 

At the request of the firm of Schilde, the writer has submitted th 
drier to careful tests ; although not yet quite completed they already sh-. 
that the apparatus is a valuable acquisition to tlie trade in dried agrik-: 
tural produce. 

The Schilde ” Universaltrockner ” {of which Plate I shows the extera 
appearance and Plate II the internal arrangement and working) is a ta 
drier (Hordentiockner), composecl of an iron cage fianked by an autonur: 
hoist and containing a chamber iu winch the air is heated by means of 
heating set g (Plate II, fig. i) adjoining another drydng chamber {” Trocki- 
schacht ”) which contains 10 racks {” Horden ”) 6 sq. metres in size, fors 
ing 2 compartments of 5 racks sejjarated by a second heating set h. 
ventilator B, placed at the top of the cage, draws up the air of the room : 
which the drier is placed, and then passes it tlirough tlie aperture A intfUi 
heating chamber where after being wanne<l to a temjKTdture of 60 to 7' 
C. it passes over the trays from top to bottom, is hcate<l anew over anotk 
heating set h (” Nachheizbatterie ”), rises at a temperature of 85 to 95® ^ 
and passes through the 5 loadef^l trays of the up]>eT compartment, eve; 
tually reaching, cooled to about 32® C. and SiUuratel witli water vap'- 
the discharge ])ijx; c. 

The trays, being moveable, allow the matter to he «lric<l to lx* inovc 
downwards from top to bottom while the hot air is passing through in tiu 
posite direction : from below upwards. To (h) this the fresh produc*e i> le- 
by means of the automatic hoist at the side, right to the top of the dryia 
•chamber, whence it descends, gradually losing moisture, first to the 1 h 41"5 
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the upper compartment and then, passing the second battery k in the 
v'cr compartment continues in the same direction meanwhile losing its 
uaining moisture, and eventually reaches the bottom where the finished 
y product IS discharged. 

The various steps of the above process, illustrated by the 7 figures of 

ScHiLDE '' Universal Drier 
Pr^TE I — ExUriee^ view. 



itv II. are as follows : T20 to 330 kg, of the frt*s!i jirotluce are spreati evenly 
^11 the lioist (fig. 2), a lever is pulh^l and the hoist rises automatically 
:,) to the top of the dT>dng chaiubcT where the i)roduce is slid off the 
over rollers and introduciHl through the oj)on doori (figs. 1 and 4). This* 
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oor is than dosed and the ventilator C set in motion which draws up the 
ot, dry air through the whole of the drying chamber. Subsequently, 
nother lever allows the empty hoist to descend, pick up another tray at 
[le bottom full of fresh produce, and convey it to the top. This operation 
i repeated until the upper compartment (which is warmer) contains 5 trays 
ill of material to be dried. 

When this is completed, the hou^t is no longer sent down to the bottom 
lit only as far as the level of the door e, corresponding to the lowest tray of 
lie top compartment (figs, i and 5). This tray, which was introduced first 
Jill contains matter which has already undergone the first drying, is then 
fithdrawn through the door t onto the hoist which descends to the level 
if the door / at the top of the lower compartment (fig. i). The produce on 
ill* tray is then turned and the latter allowed to enter the lower compart- 
bi nt, lineath the second battery (figs, i and 6) to complete the drying. This 
l)iic, another pull at the lever allows the empty hoist to descend, pick up a 
[lU tray and rise to the top where it replaces, in the upper compartment, 
e tray just extracted. The hoist then drops to the end of the door picks 
) the lowest tray of the upper lot and descends to the level of 4 iie door 
through which it enters the lower compartment. The hoist then drops 
the bottom, again picks up a full tray and rises to the top of the upper 
mipartment. 

These operations are repeated in the same order until the drying cham- 
r contains all 10 trays full of produce in course of drying. 

When this lot of operations is accomplished, the hoist, when it has reach- 

I the 1x)ttoni, no longer picks up a fresh tray full of fresh produce (which 
oiihl be the nth), but takes the lowest tray of the bottom compartment 
i/ ; the first introduced into the api>aratu.s, see fig, 7). The dry product 
then removed from the tray, spread with fresli stuff and the cycle of ope- 
it ions begins anew. 

.\s the ap[)aratus receives a fresh tray of pro<luce every 20 minutes 

II all 10 trays luave been ILSC< 1 , the complete drying process occujnes 200 
liimtcs, i. c. 3 hours and 20 minutes. The work capacity of the plant may 
L* L>tirnate<l as follows : supposing it to*bc fed fresh slices of swede at the 
itc of 21 kg. \n^r sq. metre of tray it could dry 9000 kg. of these slices 
i .v| hours, equivalent to 12 txx) kg. of swetles. 

! hiring the tests, slices of ix:ele<i roots were drie<I both raw and hav- 
K inuleigouc previous soaking. In both cases a dry product was obtaineti 
f 2 *<xl appearance and flav'our and containing about 13.5 % of moisture, 
li; jirotluct obtainetl from roots soaked in hot water was distinguished by 
I'drt icularly good aroma. 

>2 - The Hyatt I^namometer.— r*# CanaJum Tfitnk^rmAn And Farm£T^ VoL XXII, 

N". p. JO, 1 tig. Winnipeg, Pebruar>* 191^. 

This tractor dynamometer, built by the Hyatt Roller Bearing Com- 
an'y, Chicago, Illinois, has been used in a great many tractor trials to assist 
n the development of better machines. It consists chiefly of a hydrostat- 
^ pressure unit coupled between tire tractor and the plough and a record; 
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ing gauge which autwiatically records the draw-bar pull by means of 
n^le moving over a chart. 



Hyatt Dynamonicler. 

663 - Portable Water Heater. — Covell. Eabd D. in Hngn/mng Record, Vol 
No. 13, pp. 5:20, fig. New Yort, March 31, 1917- 

A portable water heater used very successfully by the writer in biii 



Portable water heater. 
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g small concrete structures for irrigation canals is shown in the sketch, 
i the structures averaged between 6 and lo cu. yds. of concrete each» it 
as necessary to have some means of heating the water that could be moved 
,sily and quickly. 

The heater built consists of a common sheet-iron heating stove inside- 
fiich was fitted a coil of i inch, black iron pipfe with three turns, the ends 
which were fastened into the sides of the water barrel with lock nuts, 
le stove and barrel were wired securely to a stone boat.' N^Tien the con- 
etc muter was moved about, the heater was easily pulled along behimL 

4 - Bevtow of Fateata. 

TilU^e iiackimx and IwtpUmtnU 

ustria Tractor plou^ with the though boay frame fixed, and ad- 

ja^ble In height by meana of a lund screw, 
ranee 4^2944. Motor-tractor fot vineyard culUvatkm. 

482 980, AnlnuU-dmwn motor cuIUvator. 

(lited Klnplom 104 CulUvitlng ImificmenU. 

rited Slates i ai6 836. — i 221 783 — i 222 364 — i 222 884 — j 222 898 rioughs. 
i 2x6 568. — I 2x6 8x0 — t 223 558. CnlUvatois. 

I 220 181. Cultivator shovel or tooth. 

1 220383. Motor-driven tiactor-culUvator. 

I 220 449- Self 'adjusting coultci-wheel for ploughs. 

I 220 475. Hatrow. 

I 220485. Wheel attachment for banonTs. 

I 220982. Power intcTTupllng device for tractors. 

1 221 148. Riding attachment for barrows. 

1 221 158. Riding harrow. 

I 221 230. Disc barrrm’. 
i 221 503. - 1 221 9x5. Coulters. 

1 221 5^5. Cultivating impU-ment. 

I 221 764. SidebiU gang pkaigh. 

I 221 9 )2. Sulky plough. 

I 222 117. — 1 224 02 Tilling machines^. 

I 222 299 Traction plough. 

I 3 22 3^7, Motor plough 
I 222 3H8. Stalk chopper for malae 
I 222 517. Lifting nicchanh^m for ploughs 
1 222647 Power driven agricultural implement foi ploughing. 

1 222 918. Drag-harrow. 

I 223029, Rotary pkragb. 

I *23 145. DouNe disc harrow. 

I 223 808. Slat mouldtxMird. 

I 224 iQX. Brake for plouglm. 

Manures and Manure Ihsinbu.ors. 

73 594 Lh|«id- manure distributor. 

utril Kingdom 104 174, Proerse tot converting phosphate rocks and potash -lieo ring rocks 
into a manure containing dirate solnbie phosphates and 
potassium sulphate. 
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United States i 216 90i. Manure Loader. 

T 221 743 —* I 222 2o 8. Fertiliser- distributor. 

I 221 863. Wide-spreading device for fertiU*cr dbtributors- 


United States 


Drilis and SoUttng Ji/arAiMi. 


1216281. Clutch rnechan ism for com planters. 

1 216377. ComMiied planter and cultivator. 

I 2i6 419 — i 223 967. Combiueo planter und fertUixer dbtiibator. 
1216449 — 1223386. PlMiters. 

I 216786 — 1 217011 —1 233838, Com planteiu. 

I 221 192. Lister. 

I 222 113. Peanut planter. 

1 222 228. Cotton-seed planter. 

I 322 884. Fender for seeders and planters. 

I 223 142. Grain-drill. 


Various Cultwai Optratiems. 

Untteil States x 221 g 74 - Sei«initor for soil, 

1 222 122. Hand cultivator on wheels. 

1 222 701. Weeil' cutter. 

I 223 868. Cotton- chopper. 


Control of Diseases and Pests cf Plants. 

Austria ^ 73 467. Spraying and dusting machine lor farm use. 

United Khigdom 104222. Device for destroying bisects. 

United SUitcs i 216 746. Spraying apimratus. 

I 216917. Boil-Weevil destroyer. 

I 223 706, Insect- destroj^r. 


Reapers^ Moxvcrs and Harvesting Machines. 


Austria 

73 461. Hitch for a binder or other agricultural machine and b tract 
73 596. Reel for attachment to a reaper. 

United Kingdom 

102039. Device for collecting rubber latex, etc., from trjea. 

104 3or. Mowing-machine. 

104 9J9. Hatvester for naiize, etc. 

United States 

: 2163ns, Grain binder. 


216585, Header. 


220 489. Lami-mower. 


230931. Cotten-haHi'ester. 


221 119. Sced-har\'c5ter. 


221 316—1 22X 364. Com harvester ard busker. 


1 221 541. Hay-rak;. 

I 221 743 — t 221 820. Shocking-ai'cessfay foi harvesting- machuies. 

I 221 980. Dividing lioard for mowers. 

1 222 716 — 1 222 730. Combined harvester and thresher. 

I 232 717 — I 23 2 7r8 — I 222 796 — I 232 797 — 1 322 798 — I 33 2 77 ; 

.Shocking machines. 

X 222 815, ComWned lake and tedder, 

X 222 878. Fruit-gatherer. 

I 223 999 — 1 224 000—1 224003 — 1 324004. Harvesters. 

I 224 II 4 ' Cotnlnncd harvester. 
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Mackirut for Lifting Root Crops. 

/\ustria 73 462. Potato getting macfame with motHle lorka. 

Switzriland 75 127. Potato-getting machine. 

Uoik-d States 1316715 — 1223 098. Beet harvesters. 

X 220 977 — X 23X 775 — X 222 O99. Bctt tOppefS. 

I 221 729- Potato- harvester. 

Threshing and Winnowing Maehtnes. - 

SiwitzerUmd 74 938. Seed-sifting machine, 

piiitcd Kingdom 104 2x6. 'nu’esbing-machine. 

Viiitcd States 1 220 477. Pca-vinc threshing and huUiug machine. 

I 220657. Oialn separator, 
t 220901. SeU-fcetlcr (ot threshing-machines. 

I 222 XU. Seed grader. 

Machines and Implements for the Preparalion and Storage of Grain, Poddet , etc. 

Smtxerland 74 912. IToccss for presenting green forage in sU‘>s. 

75 129. Forage press. 

riiite.1 Kingdom 10? 337 Device for drying hpy, etc. 

104 418. Baling press. 

104 422 . Hamt*s. 

UiiiM States i 216350. Travelling stock-gatherer. 

1 216 407. Feeding-attachmeiit Utr baling pieces . 

I 220 339. Hay-loadn. 

j 221 220 — 1 221 573 — 1221 625. Hay-picsses. 

X 231 375 — I 22X 491. Hay-stackeis. 

Forestry. 

United Kjjgdom X05 1 36. Fircwrxk! splitting macliine. 

Steering and Tradwn of Agricultnrai Machinery 
Untied Kingdom loj u 7, RcvcisiMe r.vckel clutclus for driving the land of agri- 

L'altnral iinpUincnts. 

104 sf'O Ttttvlitis 

i'uiPfl Slntts I 216 Motor vt liicJe 

I 217022 — 1 221 oaa oi>ml»ina!i«»n-c' c»Hr. 

1 220 - I 221120 -- ^ V* ^ — * ■* ' * 9r5 ■“ 1 3iS — 

X 222 557 I 231 Tractors 
t 2ZZ 295. Tractor claim lrt*a<l. 

I 222 .tdiiisbiljilc clevis for agricnltural implcrarnls, 

Fecdtng and Housing of Livestock. 

Aij.-.iiu» , 73 5v2. ree^l fof hfiy-elaip|>cT. 

S«il/trlanil 74 914 Movcotilc troughs for pign, etc 

75 130 I*mct!W ansi ai>panitU4 rs»T cleaning jiiiincd- 
75 111. Device for dosing mH-uigcm, 

7S 133. Rcinfsjrccii crmcTcte tn>ugh for liquid ftH»;l, 

75 134, Trough for «et and tliy’ j^ig-foosi. 
fnitrtl Kingdom 104 3x1, Rcstialnt for weaning colvcS, etc. 

10504a — 10509?- Machines fs>T making hoiSs*shrtes. 

Tnited StatM x 23i 484 Hog-s4)ing devisx. 
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Dairying. 

SwUiotend 75 > 5 J. Hand-Uiiven batter maker. 

Dnited Kingdom tor 995 .Stoppers (or tiiUk bottles. 

105 093. Butter, cheese, and the like cutter. 
United-Stales . sr. 483- ■ 1 rrr 8a6. Mlkmg machine,. 

Farm Buiiding$. 

United Kingdom 104 489. Ventilators for windows, doors, and walls. 
United States i 221 5 i 9 - for deep well. 

I 222 849. SUo. 

Various, 

Unitwl Kingdom 104 182. Device for wmpping-up potted plants. 
105043. Stlrrup-stiap saspenders. 


RURAL ECONOMICS. 

665 - Finaneial Statement of the Delaware Experiment Station PeaehOrebaid in.. 
Me Cue, C. A. in Delaware Coll^^e Aiiriculiural Experinunt Station^ BulLdin No. n 
pp. 1-21. Newark, Delaware, June 1916. 

The Delaware Agricultural Experiment Station has published a finan 
cial statement of its orchard of 1033 peach trees. The*orchard. plante 
in 1908, covers an area of about 9 Yi produce 

in 1912, and all the trees were bearing fully in 1915. 

The report gives details of the cost of labour and material, and the ex 
penses incurred per tree per acre, as well as the yield of the orchard jn^r tre 
and per acre. As the orchard is used for experimental purposes, the expen 
ses arc necessarily a little higher than they would be w^re the orchard nii 
on strictly commercial lines. Moreov'cr, the estimate is ba.sod on fixe 
valuation of the labour of men and horses per hour for the 8 years ; ur\ 
of the great difficulties with which a commercial grower is faced, the'!:' 
tribution of work during the year, is thus avnide<l. 

The details concerning the planting of the orchard, the methmls us*- 
and expenses incurred, the crop and financial results may be siimmarist' 
as follows : 

The orchard was planted in 1908 in fresh, dap, arable Sf>il. There .ir 
9 acres of peach trees planted 20 feet X 20 feet. The varieties inclui 
638 Elberta, 320 Belle of Georgia, and 53 Champion trees, 1033 trees i 
all. Six hundred of the Elbcrta trees w'cre plantal in 24 equal plot.s m 
used for 20 fertiliser experiments. Three hundral of the Ikdle of Georgii 
divided into 12 equal lots, were iiseil for 9 cover croj) exjK'rimcnfs. Tb 
remaining trees were used for other cxjx^rimental work, such as spray ins 
etc. The year the orchard wns lahl out it was inter]>lante<l with maiw 
in the following years it was given clean culture and then settled down t 


(i j Sc^also in If., iyi6, No. 4 ^0 : Crjst of ninninj; a imiih orcleiTit in N(»rth Carolina, V 8 ‘ 

{Ed) 
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cover crops. Spraying and siimnier and winter pruning are carried out teg 
; ularly every year. 

Table I gives the yearly cost of production for each separate proces: 
as well as the expenses incurred during the 8 years per acre, per acre per year 
per tree, per tree per year, per % bushel. The invested capital and the in 
terest on the capital are inchidA in the financial statement. The figure 
in Table I represe;it the cash value of the work done by the labourers anr 
animals, which has been estimated as follows : man laboiir per hour, 15 cents 
labour of man and team per hour, 40 cents ; labour of man and one hory 
per hour 27 % cents. 

Table II gives the quantity of peaches produced by the orchard durini; 
the 4 years 1912-1915, their price and their value. It should be noted tliat 
the 1913 harvest was partly destroyed by a hard spring frost. 


Table II. — Record, of Peach Harvests from 1912- 15 inclusii'e. 


Year 


, Nuuitx-rs of toskets 
’ buslu-l) 


.AjBDurt Tr«iv<d 
doUarfl 


AveiAKe price 
pci hoskrt. cents 


igi2 


I 


1 17015 


59S5 


1913 

1914 

1915 


1 l.r2 

6 094 

7 '99 


1 083,00 

2 794 60 
2 54 « 54 


76.66 

41.65 

2S.13 


Total and ai t-ragis 


\ It *21 I 1 


$1 >1 


The yield per tree and i)cr acre for lx>th pickal and { 1 rnp|>ed fruit : 
the two varieties, Elberta and Belle of (ienr^ia is given in Table III. 

Financial Statenicnf \ The original cost t lie l:iii<l was appro xirtiati lv 
$ 100 per acre, bringing the initial investment on 9.56 acn-s up to $956 
Compound interest at 5 % up to the eml of the 5lh year, tlie first in whi^b 
a yield was obtaineil, is $ 264' Tlie total exixMidilure to the end 'i 
the 5th year is $ 1522.08 ; if the interest on tlie land investment be a<Mei 
to this, there is. at the end of the 5th. year, a total exjx-nditure - : 
$ 1786.20, as agaiiLst a return of § 117(1.15. The 6th. vear. thd- 
fore, opens with a debt of $ 607.05, which, at the end of the ye J. 
together with the year’s expenses, interest and debts, equals a total t*i 
$ 1292.65. a.s opposed to an income of $ 1083.00. The debt at tk 
beginning of the 7th. year is S 2{X).65. The exix-nditure at the end of tint 
yeans $ 1554.53 ^nd the income $ 2784.60. there is, thiu-eforc, a ))ri>ki 
of $1240.07 The total cajiital invested at the end of the 8th.>r:Y: 
IS $ 1502.09, the income $ 2542.54, showing a profit of $ 1040.45. Th 
av'erage yearly profit for the S years is $ 285.06 or $ 20.81 txr acn 

which is 29.8 % on the original investment, The profit tier Ixiskct i 
12 .02'? ‘ * 
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I'ablK III. — Annual yield in bushel baskets oj the varieties ** Elberta 
and " Belle of Georgia 


Vurkty 

Yc»r 

Yield per Tree 

Yldd per Acre 

Picked 

liuit 

DrofM 
sitd C^IU 

Totnl 

Baskets 

Picked 

frait 

Drops 
and Culki 

ToUl 

Baskets 

* 

1 ‘>1 2 . . 

J.30 

o.ob 

1.38 

139.S6 

8,64 

148.50 


>9*3 . 

1.65 

O.IO 

1 75 

178.20 

10.80 

1S9.00 


1914 • 

5 2r 

0.94 

6.15 

562.68 

101.52 

664,20 


1915 


].6i 

7.23 

603.96 

*73.88 

777.84 

Total 

13. Id 


14.51 

1 484.14 

341.44 

1 114.54 

4-yi^r average .... 

3.43 

#38 

4.13 

311.18 

13.14 

444 44 


1912 . . 

2.19 

0.09 

2.2S 

236.52 

9.72 

246.24 

k lU nf Git>rKtl 

191.3 

0.0 1 

— 

O.oi 

1.08 


1.08 


r9M . 

5 . 8 S 

0.75 

6.03 

635.40 

81.00 

716.04 


r 9>5 - . 

5.S8 

I 2.^ 

7,11 


132.84 

767.88 

Totai 

13. f« 

3.*T 

14.43 

1 »4t.C8 

333.54 

i 131.34 

4 - V/fir avffjgc .... 

3 43 

•.S3 

4 41 

lie 43 

55 84 

433.81 


AGRICULTURAL INDUSTRIES. 

*/i - Experiments on the Dencl^lhcation of Wine, in It&ty. — Mkksio, C., in Le Slaiitmi 

S^rrtmfniali Ai^faru Ifaiiaru, VoL L» Pis. pp jj5-jr44. Mixlena, Jwir. 

The author studiH the chemical composition of «a 1914 white Barbera 
due. The acidity of tliis wine was so hij,di (16.3 *j^) tliat it was almost un- 
rinkable. The owner liad kept a certain quantity at a temperature of 
® C. to see whether, a deposit of tartar would form. Another lot was kept 
t a tt niperature of C, to see whether heat would cause malodactic 

•nuontation. As the composition of the wine did not change under these 
onditions the acid was neutnUized by the addition of 660 gr. of potassium 
•ic;irlK)nate per hectolitre. The results of the analysis are given in 13 
ahu^. An examination of these tables shows that, even wine in which the 
<'i'! luul been most vigonrously neutralized and which also underwent 
trong nialo-lactic femientation, still contained free tartanc acid. 

The practical conclusions oljtaintxl may Ix' suinmarisei! as follows : 
lu wines studietl were of a veiy {x-culiar comixwition. The two fiist 
remarkable for their high |K*rcentAge of organic acids, mostly in the 
state, and for their very stnmg acid energy, which exceeded! that 
itherto found in wines of the same origin. 
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The acid energy of these wines may be compared to that of an 
hydrocbloric acid solution, although the values obtained for ordinarj 
Italian wines range between those represented bv. and hydro 
chloric acid solutions. 

The third wine was remarkable for its large quantity of combined or- 
ganic acids and its very weak acid energy, barely equal to that of an 
hydrochloric acid* solution. The analytical results of the third sample 
show the disadvantages of using potassic salts for neutralizing acidity, and 
emphasize the necessity of calculating the quantity of add'ceutralizing 
salts, not by the total acidity of the wine, but by the total amount of tar* 
taric acid it contains. Not more than ‘/i of this acid should be neutralized, 
and, preferably, only the half, so that the acidity of the wine shall not h 
lowered too much, because neutralization of acid is usually followed by a 
more a less vigorous malodactic fermentation. 

In the wine examined the process should have been carried out as 
follows : total tartaric acid content 5.7 gr. per litre ; tartaric acid to be satur- 
ated 3 gr. per litre or 300 gr. jier hectolitre. vSince 0.66 gr. of calcium car- 
bonate neutralizes I gr. of tartaric acid, 200 gr. of calcium carl>onate jvi 
hectolitre will be required. By this method the acidity and acid energy oi 
the wine would not have been so greatly reduced as was actually the ca.sc- i 
but the reduction would still have been sufficient to allow malodactic fi'i- 
mentation, and the wine would have been greatly im])roved. If, instead 0: 
calcium carbonate, potassium bicarbonate were used, about 200 gr. jhi 
hectolitre would have sufficed instead of the 660 actually ase<l 

Not only in neutralizing acids, but also in estimating the acidity nl 
wine, the acids it contains must be known and attention given to tlie p<)s>i 
bility of malic acid of fermentation. It should be noted in this connectit): 
that the estimation of lactic acid is ver\' important and should fom pun 
of the routine of all laboratories for the examination and analysis of wines 


667 - The Reduction in Volume of Wine due to Fermentation, — nn Asm, G., in u 

Tioni spmnuniaii a>^rarie Ualiaiii, Vol. 1 ,, Pt. 2, pp, 87-06. 2 figs. Modena. 1917 
The work described was carried out at the Chemical Uboratory 
the -R. Cantina Sperimentale (Experiment Cellar) of Arezzo, Italy, 
There are many data on the decrease in leeigki of must during \ani- 
ncation as a result of alcoholic fermentation, especially when it is tran>- 
ported over long distances. In cutting wines this decrease in weight i' 
known to vary between a minimum of oand a maximum of n % accordir * 
to whether the fermentation develop.s partly or wholly, or whether ihr: 
must does not ferment. 

As on tlie contrarj-, there are no data on the decrease in volume tk 
au hor has determined this exiierimentally. He has established Uiat tk 

7’dk"iH '» any must is equal to the weight of the snga! 

^ divided by 1,613 (density of the glucose). 

fermentation gives, on one hand, a decrease in vof 

Z aiel f !i •“ volume a due to 

the alcohol, and secondary volatile products formed at the expense of the 
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sugar. The volume of alcohol produced by the fenneotatioti 
xceeds the initial volume of sugar. There will, therefore, be an increase 
n volume during the transformation of the must into wine, so long as this 
5 not prevented by a contraction in volume produced by the alcohol in 
he presence of water. It is well known that, by mixing 53.9 litres of ab^ 
:dute alcohol with 49.8 litres of a water, a volume equal to 100 litres is 
btained, that is to say a contraction of 3.70 % takes place. Theoretically 
hen, there is a contraction of 3.70 : 53.9 — 0.686 per degree of alcohol pro- 
need by the fermentation. Tlie author has proved that, in practice, this 
init Faction varies from 0.68 to 0.76 {ycr degree of alcohol when mixed with 
Mter, dealcoholiseil wine or sweet must. The theoretical and practical 
ix-fficients, therefore, coincide fairly well. 

It is, thus, possible to calculate the decrease from the fermentation 
er cent, of volume of the must into wine by dividing the percentage of 
^rmented sugar by the density of the glucose (1.613), and subtracting from 
lie quotient the volume of the percentage of alcohol multiplied by its 
ont Faction coefficient 0.686. To this decrease must be added that cor^ 
?sj)onding to the volume of the Itx'S of tlie wine, a volume which wanes in 
ifforent wines, and which, in the wines examinetl by the author (white, 
ifc-zzo), > arie<l from 0.41 litres to 0.73 litres, corresponding to from 0.68 to 
12 kg. of dr>^ W'eight j>er hectolitre of wiue. 

To Slim up, for these two factors, the reduction in volume of the must 
tito wine varieil from 0.7 to i .2 % ; i % may be taken as a general average, 
“rom this calculation are excluded all other causes of retluction such as 
a nations in temperature and pressure, evaporation, losss due to the pro- 
etc, 

~ Contribution to tht Study of ApleuUtod yeasts. — kavskx, i-.., ui i r*tnpici rendus 

Ui Scii Xfi J( I’ Ac(t 4 l('mi€ ics SnVn^cs, 104, N»». i<i. pp. Pinis, Mhv 7, July 

The great need of alcohol of the French ministry of mimitions, and the 
bund ant apple crop of 1915, led to the use of apples either alone, or inixe<l 
ith commercial beets, in distilling. 

Amongst other difficulties, a certain antagonism was found between the 
vast of grain and tliat of apples. There was also a large proportion of vo- 
Ltile acids and ethers. The author attempteil to explain this by subject- 
ig the must of mangolds and ap]>les to fenuentalion under different con- 
it ions. 

It was found that mangold must contains all the nutrients necessar>" 
>r gcMxl fermentation, and tliat when added to ap]ile nuust. which is de- 
eii nt in nitrogen, it gave rise to cmnplotc fenuentation. 

Among cider yeasts some, nnmd, oval, more or less long, arc very 
1.1 i VC. and others, the apiculaitJ which are lemon-fdiaiKHl, have a 

v-ik fermenting ca]>acity (i). Acids have a very harmful effet ftn the 
M t>3K\ whereas the second t>q>e can stand their addition even in large 


Hi riK* <!ir!crt,*nU:«lion Ir*1<vc^> flu* citlrr v.as itmOc in iSfKi hy Mr KAVsn*. — 

A' 0. WARCOU.tEK, Pom0hgit gt ( idgffU, BoillMro, Hjtog. {tti.) * 
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quantities, but, under their influence, they are gradually transformed, and 
change their characteristic form for an oval or round one, at the sani 
time collecting together in groups. 

It was also noted that apiculated yeasts, though rare at the beginnin 
of the season, occur in abundance in late apples. 

As the diffusion of the 'mangolds requires the use of sulphuric aciii 
when the must of the mangolds is mixed with that of the apples, this sul 
phuric acid acts on the yeasts, thus diminishing the action of the vigoron 
yeasts and favouring the development of apiculated yeasts. The acid thi] 
influences the fermentation products and gives rise to many volatile prc 
ducts (volatile adds and ethers). 

The greater proportion of ethers found at the end of the season niaj 
therefore, be accounted for by the abundance of apictilated yeast and it 
resistance to sqlphuric acid, the amount of which is usually increased a 
this time. 

The temperature at which the musts are fermented also influences ih 
Volatile ethers which are produced in larger quantities at high temperattirt 
than at low ones. 

UTien distilling a mixture of mangolds and apples, care should be takt: 
not to add too large a proportion of sulphuric acid, and to use activi 
yeasts, chosen amongst those which <are most resistant to acidity, and t! 
lower the fermentation temperature so as to eliminate, so far as possible 
the action of apiculated yeast. 

669 - Simple Method for Estimating the Degree 0! Bolting of Wheat Flour. - 

PEiwACiNr, in Le Stazioni Sf'mmenfali .-I Italitiw, Vol. L. Pts. 1-4-% pp, 

Modena, 1917. 

The regulations laid down for the analysis of flour in controlling th 
degree of bolting necessitates important work not exempt from di6Bctiltif^ 
which can only be carried out in laboratories of agricultural chemist n'. 

For general commercial use the author has de\dsed a simplified mcth<?: 
which gives satisfactory results which are sufficiently exact to be eoasichm 
as a good preliminaiy test. 

The method, which is the result of many exiariinents, is a follows : 

The necessary apparatus consists of ; 

a) a control sample of 85 % flour ; 

b) two or three receptacles of uniform shape and capacity, 
transparent, thin and very clean glass : 

c) a 1 % solution of copper sulphate (== 99 to 99.5 % pure)! 

5 gr. of the 85 % control sample are weighed out and 5 gr. of the 
sample under examination, and the two flours put into separate 
pieuts. Equal quantities of copper sulphate are then added to the tw 
flours^ which are rapidly shaken. The solutions are then left to slaii 
with the matter in .suspension ; after 2 hours they are again .shaken. 
the flour tlien left to settkr completely, which it does in 24 to 36 hour- 
If the solution of the flour to be tested is greener than tluit of 
control flour it proves that the former contains more tffiin 85 % flour. 1 
pn the other hand, it is of a bluish colour, it contains less than 85 4 
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inally# if the two solutions are of the same colour the bolting degree is 
le same. With practice the colour can be judged a few hours after the 
q)eriment has been started, but it is preferable to wait 2 or 3 days to 
ake sure of the exactitude of the result. 

By this method it is also possible to verify degrees of bolting superior 
inferior to 85 %. All that is necessary is that the degree of the control 
)ur be varied and this may be done even for 90 % flourS. 

The elution becomes greener in proportion as the amount of bran in 
le flour is greater ; fine flour, without any trace of bran, show's a distinct 
ue colour, pure bran, on the contrary, gives a yellowish green colour. 

In a note published in the same number of the Slazioni Sperimentali. 
:of. ho Priore points out that, in using colorimetric metbois, a careful 
aniination of the action of a i % copper solution on flour showed that 
I 85 flours do not give the same colour. This depends on the quality 
the wheat and the fineness of the pigmented layer of tlie pericarp after 
iiuling. The ration described by the author is, therefore, rather color- 
^ipic than colorimetric, and is more suitable for use as a preliminary test 
ring an approximate imlication than as a rapid and reliable quantita- 
;e determination. Prof. Priore, in the same note, discusses tbe 
lorimetric quantitative determination of pentosans in flour (Tkstoni's 
thod), and gives a bibliography of the most recent works on this 
estion. 

> Quality of tbe Flour from Wheat grown in Diy or Irrigated Soik, — see No. 6^2 

of this liuiUttn. 

I - Sorghum Flour for Human Consumption : Invest^tions on its DigeatibUity. — 

See No. <»33 of this Buildin. 

t Composition of the Juice of Hungarian Strawberies. — soMoo\^. Michael and 

Wexser, Stethah 'Comniunicatitiii the Hnya] Statu *11 of Animal l‘hy«oiopy at Uuda- 
in /ttlifhnft fur I nit'nuifmnz iirr Sithntnzs- unJ (^rnus-miUd, Vol. J>art o, 
pp 4nS-4ji. MMiLSter i. \V,, Vov. i , 

The forests of the Carpathians produce enormous quantities of strawber- 
■s ; in goo*i years Hungary is capable of exporting the crude juice. In 1912, 
e amount exported w^as 4650 quintals {i quintal = nearly 2 cwt.) chiefly 
Germany. It is therefore interesting to know the composition of this 
ice. The writer has analysed S samples of unfermented juice, 17 sam- 
"s of crude fermented juice, and 7 samples of Juice obtained by a second 
ession with addition of water. The results of these anaU-ses are given 
the accompanying table. 

These results show tliat the crude unfermented juice contains notable 
aiitities of saccharose. The same thing has been noticed by JoDLIN 
d C.VNU for French strawberries (2.01 %), w'hilst there are no data for 
Ttiian strawberries from this point of view. American strawberries also 
iitain saccharose (0.80 %). 

The juice obtained by a second pression had almost the same colour, 
nna and taste as the crude juice of more inferior quality. Its ta.ste bow- 
er has more often a slight resemblance to that of acetic acid, even when 
e content of volatile acid is not in excess of that of normal juices. 


7 
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*o» 74 l 5-30 0 - 7*1 0.071 0.78! 4.521 0.506; 0.0281 1.(6 30.23 
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673 - Oil flora jPiamStOIIM.>- See No. 639 of tue 

674 " On the Inter^etatkHi of the ResoHi of Anaiyite <A Tonuto Preserve. coar- 
NXSBXj F., in Le Staxioni Sptrimentali A%rati£ Italiatu, L> Partd3*'4'3, pp. 245*249 
Modena, 1917. 

The writer enumeiates the methods of analysis of tomato preserves ; 
these include the determination of the following direct or relative values : 
dry extract — total ash — insoluble ash — alkalinity of the ash — density 
of the soluWe portion — volatile acidity — total acidity — levulose — 
saccharimetiic deviation fibre — nitrogenous matter — matter contain- 
ing phosphorm^ — potash — sodium chloride — oxalic acid ; and the abso- 
lute values obtained by relating the relative values to 100 parts of dry ex- 
tract (by multiplying the direct values by the constant co^cient for each 
preserve, this latter being the result of dividing the number 100 by the 
number representing the dry extract devoid of salt). He then develops 
the following considerations on the interpretation of the analytic results. 

Dry extract. — The dry extract, devoid of salt, is sufficient of itself 
to give the degree of concentration of a normal preserve; considered in re- 
lation to its levulose content, it gives a prompt method of determining 
whether the preserve is made from fully ripe or unripe tomatoes, or even 
from tomatoes which have already undergone an appreciate amount of 
fermentation. 

Insoluble ash. — A high insoluble ash content is an obvious .ngn 
of the use of tomatoes soiled with earth. 

Density op the Soluble portion op the Preserve, — The relation- 
ship between increase of density due to the solute substances of the 
prt* serve (properly corrected for salt) and increase of density observed 
in ail aqueous solution containing the same percentage of levulose as the 
actual preserve, leads to the estimation based u]X)n the ratio extract : 
levulose. 

Volatile acids. — Abnormal volatile acidity is a sign of deteriora- 
tion. 

Fixed acids — The relationship between fixed adds and the potash is 
an excellent piece of data for revealii^ the degree of maturity of the fruit in 
the preserve. The relationship is slighter the riper the fruit emi^oyed, since, 
i'i already known, fruit with acid juice loses acidity as it ripens, owing 
to fixation of the ]x>tash. A high absolute fixed add content is usually a 
iii^n of unripe tomatoes or of the addition of fixed adds, whether organic 
r mineral. It must also be borne in mind that the fixed add content may 
iIk) increase as the result of a degradation process of the carbohydrates. The 
iciility in ripe tom.atoes is due to add salts, the addition of fixed adds to 
the preserve is thus revealed by a comparison of the fixed acid content 
r<f the solution with the alkalinity of the ash. 

l,EVtnx>SE, — A feeble projxution of levulose is a sign of unripe toma- 
t-K?s or of fermentation. 

Sacchariketric Deviation. — A levorotatory dedation below the 
nfjnnal is a sign of either unri]>e tomatoes, fermentation, or the addition of 
j;Hico 9 e. 
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Fibre. — An abnormal content is a sign of the use of tmripe tomatoes 
or of careless preparation^ resulting in the occurrence of dans and seeds 
in the preserve. 

Nitrogenous substances and substances containing phospho- 
rous. — A high content of these substances means a preserve of good 
nutritive quality : the former on account of their high coefSdent of 
digestibility, the latter as proof of richness in lecithin. A content of 
nitrogenous substances inferior to the limit is a sign of a preserve pre- 
pared with imperfectly ripe fruit, since it is common knowledge that a 
marked increase of these substances occurs during the last period of ma- 
turation. 

Potash. — A high potash content, while a sign of very ripe tomatoes, 
is a means highly recommended for estimating the value of tomato pre- 
serves. 

Oxalic acid. - The percentage of this acid is a valuable criterion 
for judging the state of maturation of the tomatoes employei. 

675 - Effects of Feeding Cottonseed Products on the Composition and Properties of 

Butterr— Se^ No. 651 of this liulleiin. 

676 - Pepsin in Cheesemaking. — Stephenson, C , in the journal of A^ttcuUure, Sew Z<i- 

lafid Dt:Piirimeni of A:ricuiiun\ Industries und Cmmerce. Vol. XIV, No. t, pp. 32*33. 

ington, January ’o, 1917. 

The present shortage of rennet is a serious menace to the New Z< a- 
land cheese industry. Experiments in the use of pepsin as a total or pur- 
tial substitute for rennet were, therefore, made by the Dairv^ Division- Tik* 
residts obtained were entirely satisfactor>\ 

In order to raake a thorough comparison between the action of the jk jv 
sin and that of the rennet, the same class of milk was use<l in each experi- 
ment. 

As soon as the milk reached the factory it was divided equally and tK)'. :- 
ed into 3 vat. s. The milk in vat \o. i wa.s coagulated with pejxsin, that in 
vat Xo. 2 with a mixture of pepsin rnd rennet, and that in vat No. 3 vn\:\ 
rennet only. The pepsin was used at the rate of 2 drams per 1000 Ih- 
milk, and the rennet at the rate of 3 oz. per kkk’i I}>s. milk. 

The aird in vats 2 and 3 was ready for cutting in 30 minutes, wl:!'.’ 
that in vat i, in which pepsin only was used, required lo minutes loni;a 
bebre it was firm enough for cutting. No difference in the development ‘ i 
acidity was obsers'ed between the arrds of any of the vats. The weight * i 
cheese from each vat was practically the same. 

The whey in vat Xo. i. aiagulateel with j>ensin, had a rather lower 
fat content than that of vats X0.2 and 3. This may be attributed to tiv: 
slowness of the coagulation. This experiment, as w-ell as later tests, show- 
that, the action of j>epsin when used alone is somewhat slow, even if it i* 
added in larger quantities. 

For this r^son a mixture of pjep'in and rennet is stronglv reconinien'l 
ed. Before being added to the rennet, the pepsin should lie dissolve^] in 
2(1 times its own weight of water ; the mixture should then be diluted with 
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ibout half a bucketful of cold water before beii^ stirred into the milk. If 
varin water is used its temperature should not be above locP to 1050 F. as 
he pepsin will, in this case, quickly lose its strength. Pepfdn solution kept 
[of any length of time becomes so weak as to be practically useless, and 
should always be prepared afresh 15 to 20 minutes before u^. 

The present price of pepsin is 18 s. to iqs/per pound, and that of ren- 
let £ 3 to £ 3-5 ^ per gallon. As i lb. of fiepsin is practically equal to 
[ gallon of rennet, its use presents distinct economic advantages. 

The cheeses made with pepsin were of good quality, ami no difference 
ould be observed between them and those coagulated with rennet. 

77 - PreMrvaUon of TlnibOf, — Tfu Colonial Journal, Vol, xo, Ko, 4, pp. 306*30^. I/joioa, 
April, 1917* 

The sap which exists in the cells and vessels is the ‘chief cause of the 
t'cay of timber, especially that which is put in tHh ground. 

A brief survey of the processes used to pre.ser\'e timbers is given. 
jKtial attention should be cal 1 e<l to a new metliod, callctf " Powellising 
ty this method the green timber Ls placed in a bath containing a substance 
ith a Ijoilii^ point well above that of water, for example, molasses. This 
i heated till the molasjses is hot enough to boil off the nioi.slure in the green 
iinlKT. The bath is then allowed to cool. If white arsenic be added, then 
be molasses absorbed imprc*gnates the wood wnth this preser\'ative' when 

D<tling. 
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GENERAL INEORMATION. 

678 - Decree regarding the Organisation ot the Phytopathologleal Semico to Italy - 

Gassiiia uQiciale del KeKno d'llaiia, Year dh?, No. M 4 . P- 2853* Rome, June 19, 1917. 

Under date of April 25. 1917 the Italian Minister of AgriaUture issue! 
the followii^ decree which entered into force on June 20. 

Art, I. — The Phytopathologleal Service is maintained by the Regional 
Observatories of Ph>iopathology. the names and districts of which apix-ai 
in the list appended to the present decree. 

Art. 2. — The Royal Inspectors of Plant Diseases have the pi>\str 
to inspect, at any time or place, the work entrusted to the delegates for the 
control of plant diseases by the order of March 12, 1916, No, 723 (i). .\t 
the same time they are obliged at once to communicate the result of tht:: 
inspection to the Director of the Regional Observ atory of Phytopatholi^uA 
3. — The regional delegates for Phytopathology only pd)ss<.'* 
powers of control in the area administered by the (Jbst'^rvatory to wIuls 
they are attached. At the same time, whenever they may happen to 
outside their owm area, plants or |x>rtioiis of plants on sale or being 
warded for the purpose of sale, infected by diseases rendering them liablt 
to sequestration, it is their duty to have same confiscated by the local .n: 
thorities, at the same time giving immediate information to the Ihnvt ■! 
of the Observatory in order that further measures may be taken. 

The following is the list of obsen*atoric* accoinjiiinj ing the decree . 

For the purpose (rf^plant control Italy is dividc<l iirto : i tUslricts. In each of thi'K 
tricts there will be either a specisU institute setting as ri*giofmil observatory, or use will nui 
of another establishment already existing, w ith the aid nf the necessary technical *tafl .dre.i ^ 
attache^l to other agricultural institutions thrrmgboul the Kralnt. 

i) TtJRiN ; Royal observatory {auUnKniums) of l^hylopethology, lor the provinces of Trik 
N ovara and Cuneo ; 

Casalf. Monferuato; Provincial ohservatoty of I’hytoiwthohvgy for the provime 
Alessandria ; 




iO See li August 191:5, N'o. 99V 
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3) jdjLMfi I«aboiraioiy of Plant Pathology of the Hlghcf Sdioolof Agikultuic, for the pro* 
of Sfliao» Como, Bergamo and Boodrlo ; 

^ 4) Pavu : Royal Laboratory for Fungoid Dlieaacf of PJanti, for the proriitcea of Pavia, 
rciJioaa, Breida, Placcnra and Parma. 

5} ConbOUAMO : Natural Sdence Laboratory of the Royal School of Viticulloie, lor the . 
ruviaccs of Iodine, BeUuno, Trcviio, l^ua and Venice. . 

6) Rovioo ; Royal Experiment Station for Beet cultivation. 

7) Rjscoro Ewlia : Natural Science Labmatxwy of the Royal School of Zootechny and 
fiecse-maJdiig for the province of Rtggio Emilia ; 

8} Moobma ; Royal Agronomic Station, for the provinces of Modena and Mantua ; 

)) BOMJONa : Laboratory of Plant Biology of the Royal University (Faculty of Agriculture), 
ir the provinces of Ferrara, Bologna, PorlJ and Ravenna ; 

id) VBrmmcuA : Royal office of Phytopathology, for the provinces of Porto Mautfrio 
d dciiOft. 

1 1) pLOaSNCB : Royal Station of Agricultural Entoiuokjgy, for the provinces ot Ma«a and 
rrtra, Lucca, Florence, Pisa, Legbeap, Siena and Grosseto. 

I PBauciA : Laboratory of Plant Patholog)’^ of the Royal Higher Institute of AgrictiJture, 
titc provinces of Perugia, Pca;uu and Urbino, Ancona, Maccrata and Asoc^i Ficenu ; 

1 d Romb: Royal Station of PLuit I*athol<jgy, for the provinces of Rome, Aquila, Teramo 
.1 Cliieti : 

J 4) AVELLiNO : Natiomd Science I,nboratory of the Royni School of Vitkulfure, for the 
oviates of Campoliasso, Benevento and AvelUno ; 

!f) Po&nci; Laboratory of Agricultural Zoology of the Royal Kij^T School of Agri- 
dlurc, for the provinces of Caserta. Naples, Salenio and Potenxa; 

£ d) B/Mil ; Royal anti-phylloxera cummission, for the provinces of Foggia, Hart and Lecce ; 
i;j Kocojo Dl CAi^ABaM ; Royal Chair of Agriculture, for the provinces of Reggio and 
; 

1 PAtBUCO : Royal Institute of Colonial Botany, for the prminccs of l*aletiiKi, Tra 

i l {iirgentJ ; 

i .! AcntEALK: Royal Station for Gtms Culture {R. Starione di Agrumiooltuin), for the 
' i!i-vs of Messina and Caltanlsetta, and for the districts of Aciresjle, Nicosia and Caltaglnjne . 

) Cataxia ; Natural Science I,itU»rator^’ of the Royal School of A^t^culture. for the dis- 
iit i f Ciitanla ami the province of Syracuse. 

. : » C \r,uAai : Natural Science Iralamitoiy of the Ri>}'al Schtxd of Viticulture, for the pro- 
b;.«. of Cagliari and Siuosart. 

7j Decree by the Minister of Agriculture, in Italy, Regulating the Importation o( 
Living Plants, Portions ol Plants, Seeds and other Plant Products. — Oaz:,^* vdi 

iai.V Year ryi7. No. 1 1 1, p. iJ/V Rome, SLiy ii, 1017. 

hi view of the neevssity of preventing the intrrxiucHon of exotic tiiseas- 
? uliich might toDilly destroy certain home crops : 

i ' Idiick rot’* of the grape (< 7 wi^'»iar,fia lUMteUti) i 2] ”iuk disease** of thestnat {Fn- 
j p^rMi(ica) I 3) *' wrlcy scab of potato ” {Sf^^ncospi^ta Scabies ) ; .() ** black scab of potato 
•i. ■j'.friMwi tfuityffi‘>tiCHm) ; 5) cxollc dtuKicrs ; u) ** potato Icof-airl **; 7) Sau Jost scale {.fs- 
i: . c- ^vfniCkUUf) ; -H) "citrus scale** {i^puiosaphes ;:UnYni); o) Potato Tincid {Ltia soia- 
•< I < .m l ii) .American Colf iplera ailacking the ixdalo (Dnriphi’ra dectmifuroia and Epi- 
(rsHWwm'y). 

anil to {irevent the introduction into the realm of oUier unforeseen 
'^.iscs by means of soiJ or seeds, the Minister of Agriculture, under date 
l-nl J5, 1917, has published the following decree whicli entered into force 
» May 12, 1917 : 
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— I'he importation from abroad of living }dwtSt portiotis of 
plants, seeds and other plant products intended for aUtiyation or reptodiic> 
ti«n, can take place through the Customs houses at i^lan, Turin, Venti. 
migiia, Genoa, Rome, Naples, Catania, Palermo, Cagliari. 

2. — Parcels containing the above products, presented at other 
Customs Houses, are to be refused. They can, however, be re-forwardod 
to the nearest Customs mentioned in art. i, provided the senders, express to 
tlie Customs officials their readiness to pay the necessary expenses for same. 

2- — The above mentioned parcels on arrival at one of ^stoins 
listed in Art. i, are allowed to enter the country after examination by a 
special delegate for Phytopathology, nominated by the Minister of 
Agriculture to the local customs authority in conformity with Art. i8 nf 
the Order of March 12, 1916, No. 723. 

Art. 4. — Whenever a parcel is allowed to be imported, the contents 
are subjected by the delegate to the precautionary' measures anticipated 
by articles 18, 20 and 21 of the Order of March 12. 1916, No. 723. 

5. — Citms plants and portions of same, except the fniits, of what 
ever origin, certified by the delegate as free from any of the diseases enuiiu r- 
ated above or any of the local diseases entailing sequestration, are alk>wed 
to enter, but must first, in virtue of art, 20 of the Order of March 12, 1916, 
No. 723, be submitted to quarantine. 

Art. 6. — The measures noted in art. 5 are a{)])licable to all fruit plants 
or portions of same, except fruits from Canada, Uuitetl States of America. 
Chili, Hawaiian Islands, Japan, China. Australia and Ormany. 

Art. 7. — Seeds for reproduction must first be disinfected under the care 
of the delegate for phytopathology in accordance with inst motions from t lie 
Ministry of Agriculture. 

Art. 8. — Seeds of forage plants are allow’ed entrance after exainitu- 
tion has shown the absence of dodder. 

The statement of purity is given b)' the sjH'cia! delegate or by a Govern- 
ment laboratory' entrusted with the work of control. 

Art. 9. — Inqxrrtatinu of tho following jrlants or parts of s;itnc is s',!< 
pended. 


fl) cuttings andttxjlctl cuttings from i-Aunixun or Aiiu-rican vin«, tn«n France, 
Uniteti States an<l C-iuada; existing antiphylhwrn jnciisuri-s mniUnmK %alkl ; 

b) Seedlings, bark and branches with bark *>f chestnut from the I'nitcd States. 

c) fresh fruit of any kind from the following couiitrUts; Camida, Vnitetl Slates. Ch:!:, 
Hawaii, Japan, China, .\ustralia, (Vennany ; 

r/) citrus fruits from all foreign countries. 

f) potato tubers from all ftjrcign countries. 

Art. 10. — Vegetable products for fixKl purposes and for manufactsia . 
except those mentioned in art. g, are allowe<l to W importt»fl through .my 
customs in the kingdom, the measures prescribed bv art. 17 of the order 
still remaining in force. 
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DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

io <- Baeterift uid Fongl PaiMitie on OoltivaM PtonU^Obierved in 1915 In the Pro- 
vine« of Turin ami Keichbonrhood (i). — Voglino, i’l^. in AnncUi (UUa r. Accadcmia 

di AgficoUura 4 i Torino, Vol, I, IX (iyj6), pp. 251-263. Turin, ryi?, 

The writer enumerates over 70 plant parasites, the majority of which 
R* fun«i. ^ 

The following merit particular notice : i) disease on the trunk of CeUis 
itsiralis. observed at Nole Canavese. from wliich were isolated a few bac- 
tria) forms, ajjparcntly the cause of the trouble ; 2) a bactcrioids of the pep- 
<;r plant, in which the bacterium is^>late<I is distinct from the 
\oliinucearum ; 3) the value again demonstrated of sprayings with a i % 
nixture copper sulphate and lime, rq>eated at intervals, on pepper seed- 
in^s in hot beds, before transplanting, as a preventive of Phytophthora 
AutorufH ; 4) the disastrous and almost general dex^elopment of Plasmopara 
iticoia, due to atmospheric conditions and absence of prex^entive treatment ; 
ti early J uly, only those bunches were healthy tliat were protected from the 
uin, e. g. those of vines occurring under the verandahs of country houses, 
fhe siime thing was noticed even in places where no treatment had been 
[ivon. On the bunches of " Isabella stocks, which were badly attacked 
the disease, the conidia measured 26-30 x 14 - 16 - t 8 p. rarely 20 -26 
K 14-16 p : on the leaves of native vines the largest conidia did not exceed 
14 X 14 p with an average of 18-20 x I2 p ; upon a tendril of an Isabella 
riiie the conidia were 22 p long and 14 p broad. The Plasmopara infection, 
n the first 10 days of July, had destroye<l 50 to 60 % of the bunches. Dam- 
gc w.ns checker! to a large extent by treatment with sulphur mixed with 
ojjper sulphate and g\*psiim in the proportion of 7 parts of sulphur to 2 
if Clipper sulphate and i of gypsum ; 5) the appearance of Herpoirkhui 
on Pinn^ au^ifiaca, in the Valentino park. Turin :6) the value of care- 
til spraring with *' pasta Caffaro or a i % mixture of copper ^phate and 
ime. in order to limit the damage caused by A&cochyU horicrum to egg- 
‘■’ant.s. tomatoes, etc. 

I - Fungi of Portugal and Angola, Africa. — pk socsa da Cai^laka, esoc.ox'kld, in 

Fomento, iinldtH da (itfal da A cricitUura, Year 13, Xo. 3, pp. 1-29, 

putt's I* I II in oiltttirs ListMtn 1916. 

The fungi occurring most frequently on cultivatcxl or useful plants in 
•rtiigal are as follows : 

1} 4 Stacies new to science : PUcosphiicria Alm^Uiana, on the stems 
f Dahlia variaHlis, in the Coimbra Br>tanical Garden ; Sphacropsis Bou~ 
anitilU'at, on the branches of BoitgaintnlU 4 i spedabiJis, in the same locality ; 
'^iphiita Traversiana. on the leaves of Myginda Rlutromit, again in the 
aiiie loc'ality ; RJuibdospora MoUmana, on the lea\'es of CMs australis, 
i-ar Ciiimhra, C^rca de S. Bento ; 


11} See also /#., June 1915, No. 650 
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2) Another form new to science : Phofna Ilicis Sacc. f. Mygindae, ^ 
branches of Myginda Rhacoma, in the Coimbra Bot^ical Garden ; 

3) 24 micromycetes not so far mentioned in the Portuguese 1 ^' 
Puccinia Phragmiiis (Schum.) Kom, on leaves and stems of Arun^ 
Donax, near Villa Franca* de Xira ; Eniyhfna hieronense Har. and Pa!, 
on stenrs of Poa sp., in the garden of the Lisbon Agronomical Institute; 
Physdospora pustulata Sacc. on leaves and petioles of Atwuba japonui^ 
in the Coimbra Botanical Garden; Stigmatea lanrincola Rehm on branclns 
of laurus nohilis, near Coimbra, Cdrcade S. Bento; Metasphaeria culmifi^ 
(Karst.) Sacc. on stems of Milium mtdtifhrum, in the same locality; 
Massafia Acsculi Tnl, on branches of Ac^r campestre in the Coiuibia 
Botanical Garden : Cystopus Tragopogonis (Pers.) Schr., on leaver <i 
Tragopogon sp., in the garden of the Agronomic Institute of Lisbon ; V 
crophoma acaciaecola Pat, on leaves of Acacia sp., near Cascais (Fstoril 
A/. Eriobotryae Pegl., on leaves of Erioboirya japonica near Parede (Cascai 
Af. Penzigii Feir., on bark of Popidus alba, near Malveira (T6nes Vedra> 
Af. smilacina on leaves of Smilax aspera, near Colares (Sintra) ; Phoma in?; 
laris Cke. and Mass., on leaves of Auettba japonica, in the Botanical Gi 
den of Coimbra ; Pk. Rosarutn Dur. and Mont., on branches of Rosa m 
schaia, near Coimbra; Ph, Smilacis Boy. and Jacq., on leaves of 
aspera near Colares; Phyllosticta cicerina Prill, and I>el., on leaves of Cu 
arietinum, near Vila Vi^osa (Alentejo) ; Conioikyrium Da^Urii Celotti, f 
leaves of Dasylirion acroirickum, in the Botanical Garden of Coimbra 
DiplodieUa Goeiheana Trav., on leaves of Chamerops humilis, near Moncli 
que (Algarve) ; Hendersonia Okae (Speg.) Sacc. and Trott.» on leaw-s 1 
Olea europaea, near Castelo de Vide : Septoria calycina Kickx, on pedunili 
and calices of Dianthus Caryaphyllus, near Cartaxo ; CoUctotrichum Lid 
mutkianum (Sacc. and Magh.) Br. and Cav., on potls of Phaseolus vuL^dr 
near Cascais (Quinta de Caparide) ; Gloeosporium Spegazzinii Sacc., c 
leaves of Citrus Limonum, nesr Vila Vi^osa ; Gl. triviak Speg., on Kax 
of Crinum giganteum, in the Botanical Garden of Coimbra ; PesUil*:.! 
lignicola Cke., on leaves of pods of Acacia sp. and A, mdanoxylon, nci 
Coimbra, Cerca de S. Bento ; P. strohilicola Speg., on leaves of 
Pinea, near Trafaria. 

There follows on the above a description of Rahenhorslia Raphki\ 
sp., observed on the jretioles of Raphia textilis, near Landana (Ani^oli 
in association with Phoma herbarum West. 

682 - Practical Means of Control of the “Oldlura” of the Oak. — daihel, ij cn-v 

CompUs rendus hcbd^^madtiins det icancts dc rACiid^mtt d/s \o}. 164. N'' ^ 

(June 18, 1917), pp 957*950, Pfins, 1917. * 

The experience of the writer, derived from his numetous observational 
Prance on the “ Oidium ” of the oak, is that the dcvelopmoit of the funs?: 
and the relative ioten.sity of the attack are in direct relationshif) with 
state of health of each particular tree and with the method of managem^-J 
for the production of faggots. 

On many farms the branches of oak arc cut back every 7 years to 
bare trunk and the crown removed, which results in the formation of cliis 
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ters of short branches. In other localities the tree is decapitated towards 
the middle, at heights which vary, and the trunks then resemble pollards. 

These two processes radically destroy the normal balance of growth. 

The root-system remaining intact, nutritive matter from the soil oonti; 
niics to be conveyed to the aerial portions of the plant ; branches are form- 
ed which become covered with leaves, the object of which is to remove 
the excess of water in the tissues. The bailee is only restored slowly, 
possibly several years being required. The result is that, until equili- 
hritim has been re-established, .the tissues of the oak contain a greater 
quantity of water than usual and the tree suffers from this excess in a greater 
degree the greater the relative difference in efficiency between the absor- 
bent and the assimilating portions of the plant. 

As a consequence, trees which have been newly cut back are attacked 
ill a greater d^ree than cut the preceding year and these latter*are 

resistant than those cut several years previously; finally, trees which 
have not been touched at all suffer least from the " oidium 

In view of the spread of the " oidium the present system of manag- 
enifiit should be replaced by another wliich allows a certain number 
of branches to remain at the crown of the tree and which only involves 
cutting shoots issuing from the low'er part of the trunk. The branches of 
the crown become covered with leaves as normally and draw the nutri- 
tive elements to this point, at the same time evaporating off the water. 

In this way the Wance of nutrition consequent on the cutting is less 
(iistiirlxHl and, in adiUtion, the crown of the tree, receiving more moisture. 
(liK-s not wither in the manner that occurs after removal of the crowm and 
an attack of “ oidium Considerably less is to be feared from this latter 
as. owing to the lesser amount of water in its tissues, the tree makes a bet- 
ter rtiiistance. 

This method has been tested in various districts in the west of France 
iiiid has given the results anticipated by theory. It is profitable to the 
farmer as bigger and better w’ood is obtained. Farmers hesitate to employ 
it, however, as it gives a somewhat smaller quantity of faggots. As this 
system constitutes the only practical method for combating the disease, 
its adoption should be renderetl compulsor>’, 

663 ~ P»l«nts Retating to the Control of Diseases tod Pests of nants. — Sec Ko. 664 

(4 this BMiUiin. 

FuMM rium irmth^iphUum Paras itic on Soy-Bean ( 5 o/e mmx) In North 

Carolina, — Cltoicwmi., Kichaed O., in /owrpui (ii A,;ncuiluriii Ktsedtek, Vol. VIII, 

N*). Ji, pp. 43|'44», h'ij;. I, ri. t> 3 . D. C., March i?, 1017 , 

Tlie description of a cryptogamic disease of Saja max. {!,.) Piper (syu. 
''rlyiin^ Soja Sieb. and Zucc.. S. hispida Moench, etc.) studied in 1015 and 
uaO in North Cirolina anti pi'jpularly known as “ bean blight ” or " soy- 
bean wilt ”. 

The disease is characterisetl by a chlorous and shetlding of the leaf or 
leaflets, followed by the death of the plants. It has been observed in 9&ve- 
ral localities in North Carolina on soils infected with Fusarium irachH- 
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fhaum Smith which causes the disease of Vip%a sinensis Hasak, comraonlj 
called " cowpea wilt 

Soy be^ wilt is also due to a Fusarium, and cultural, as well as 
moqjhological studies have proved that the fui^s which attacks soy. 
beans is identical with the organism producing wilt of F. 

Reciprocal inoculation ext>eriments conducted in the greenhouse ami 
under field conditions with the microniycete from soy beans and that from 
cowpeas shows the identity of the two Fttsariutn 

Infection probably occurs through the roots, but Nematodes do not 
seem to increase materially the percentage of diseased plants. The charac- 
ter of the soil ap])ears to influence the percentage of infection, since ih 
largest proportion of infected individuals ap|)eared in coarse sandy soil. 

685 - MeUnconium Saechnri, the Cause of the “ Rind Disease ** of the Sugar 

Cane. — Johnston, John R.. in The Journal of tki Hoard of CommiisioHirs „■ 

Agriculture, Porto Rico, Vol. I, No. 1. pp. 17-4 7. pi. I. San Juan, P, R. 1917. 

The sugar cane disease known under the name of the rind disease ” 
has, as a result nf investigation? carrietl on during the last 20 years, been 
recorded from different parts of the world : the southern portion of 
the United States of America. Cuba, Jamaica, San-Domingo, Porto Rico 
(where, according to the writer, it is widespread), Barbados, British Guiana, 
St. Vincent, Autigua, Nevis, Argentine. Mauritius. British India, Ton quin! 
Java, Natal, Queensland, New South Wales and Hawaii (i). 

The disease is caused by Melancoftium Sacchuri, a fungus ha\’ing. 
far as is known at present, only one spore-form in its life history. 

The symptoms of the rind disease are eniptions on the rind of the catic 
from which protrude black masses of conidia, together with a rlrying up of 
the leaves. 

M. Sacchari is a wound parasite, j. c. cai>able of infecting cane only 
through wounds produce^l by insects or other caitsc*. It may be classeil as 
an active parasite on certain weak, or soft, canes, such as Bourbon ard 
"D. 116”. 

Treatment of the disease is restricted to the use of hardy varieties, to 
adopting such ni^thods as will reilucethe moth borer and to grinding the 
cane before it is over- ripe. 

Two other species of Mchnconiitm have been found on suear<ane 
and are described: M. sacc/u^rin,:,,, and . 1 /. /Ii„n (j). but they cannot k 
regard^ as the cause of " rind disease A bibliography of po works is 
appended to the article. -si- jj 


Piedmont, Italy. -\< ku.no, P., SemA., y™ tv, Mb. 5, pp. 

Rome, March a, 1917. 

daniaKC cau.sed by r.xit rot of the mullx-rrv in 
\ar.o,,.s ]>arts of Pidinont, the Minfster for Agriculture, on the pK)l)os;d of 


' U) See on this subject i^. July 191,, y,, 
« (i) See B. February, 1913, No, 


l&l). 



DISEASES Of VARIOUS CROPS 


1061 


the Council for sericultural interests, has given to the author, Director of 
the Phytopat hological Observatory of Turin, the task of studying, in 1914, 
i(^i5 and 1916, the causes of the disease and suitable measures to be used. 

Observations on specimens obtained from various localities in Piedmont 
have shown that two fungi: Armillaria tndlea. Vahl 2016. Rosellinia neccUrix 
(R. Hartig) Berlese, were present on diseased muUxirry trees. 

The disease attacks 1 >oth yom^f, plantetl-ont trees and trees up 
t<i 40 and more years old, R. ^tccalrix was usually found on young. 
Iilantf-d-out trees, as well as nursery plants. 

Root rot pro<iuce<l by A. melhti shows four different stages in its at- 
tack : a) infection commences in autumn, the leaves yellowing partly in 
}!ic following spring ; in the second year, development is much restricted ; 
ill the third, the plant gradually declines more and more, d> 4 ng in .summer ; 
/;) the plant infected in autumn dies the following autuimi ; c) yellowing 
of leaves in sjmng and death of the plant in autimm ; rf) sudden death of 
n vigorous plant. 

Sometimes the rot commences in the collar region, sometimes at the 
tip of the mots and even in the principal roots ; in every" case, it attacks 
three regions of the plant: collar, roots and trunk, the latter up to 20-30-60 
cm. aUA'e the soil, according as the disease dates back 2 or more y'ears. 
The disease causes the bark to become lo<Jse in the infecterl region and also 
Ciius^-s other plienom :-na in the rotted wood. 

In the coPc*! region there is abundant secretion of a yellowish liquid ; 
ia the rend, between the cortical layers, a wdiite, downy felt forms w'hich 
continur^ in black, hard plates and in long, bhick rhizomoqjhs ; on the 
trunk the bark, in falling off, leaves w’hiti.sh and bhick scales. 

file fmctifications of Armillaria develop all round the dead plants 
ih^r the rotting of the rf>nts. 

i l In 1914-15, in connection with the yellowish browm plates, small hard, 
iirk. i^rofuinent growths wvre obser\*ed on the stems att^dred by the rot. 
I Jit* growths at first cr»nt:iiiKHl pycnuiui of Cyskfsporina ludibunda, Sacc.. 
p), eight months later, perithecia of Eitiypa Ittdiburuia. Sacc. The hyphae. 
lich form brown anti white plates, tlestroy the cambium and part of the 
; they are in flirect relation to the abtive-mentioned fructifications, 
id 11 sc*qucnce of the fungoid plates which ascend the collar from the [joint 
KTc tin* rot commences, bdxpe rim cuts are now being made to determine 
f action of C. liuHhumia. At tlic [jrc-sent time E. Utdibunda is known as 
^Mirophyde of the branches iind trunks of nuiny trees, causing the cortical 
i^parate easily from the wtxxl, 

Tlie fmctificutions of the other fungus *{/?osc/h'«w) which causes the 
j ‘ting of the root, have been found in the Idack growths (.sclenjtia) which 
r!;o from tlie parts of the rof)t wliich are already <iead. These sclerotia 
tivi .tf! comdto[ihores coiLslsting of filaments, stiff and browTi in thelow’er 
put, uid light in the upper part; they show latenil. egg-shaped, colourless 
C'Tiidia. 

The rot catisetl by RoscUinia only attacks the root. Damp summnd- 
iogs and soil rich in fertilising matter favour the growth of the fui^jus. AS 
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in the case of Armillaria, the first symptom of the disease is a yellowing (i| 

the leaves. . 

There is little doubt of the parasitic nature of the root rot, but it must 
not be foT^otten that, each year, the mulberry is stripped of its leaves aad 
closely pnined, tints being so weakened that the attacks of parasites art 
made easy. 

When, at the xteriod of its greatest strength, the leaves and branches 
are reiuoveel from the plant, the lack of eciuiUbriuiti in the circulation of 
nutritive matter causes abnonnal secrctwfns, particnlarly round the collar 
and, omsequently, brings alxtut conditions vt^ry favourable to the develop- 
ment of Annillana hyphae. as a result of the rliizomorphs in the soil 
If there is a ver)' great lack of equilibrium the stip is largely absorbed hy 
the mycelium of the fungus, the nutritive matter cannot reach the mw 
leaves, and the plant invariably dies. 

Rot of the roots is connected, not only with the systems of cultivation, 
but with certain favourable conditions of the soil in which the mulberry i> 
planted. Usually soil, rich in organic matter and fr^ an agriculture: 
point of view, favours the growth of the parasites; infection is also favotirbi 
by sandy or moist soils which are difficult to drain, and i>articularly by 
with stagnant sub-soil water. 

As root rot is contagious it is wisest to leave grormd in which infc*ctoi 
mulberry trees have died emjity for at least two years, or to give it up m- 
tirely. It is well to tap the trees in si>ring by means of holes or lotv^itu- 
dinai incisions, so as to remove the juices wliich the plant cannot absorb k- 
cause of the recent removal of the leaves ; the wounds should be Ircatwl \vi:h 
a 10 to 20 % ferrous sulfate solution. Siftings or small quantities of c.il- 
ciuni cyanamide should l>e s^rread round the bxse of the tree. 

Owit^ to the many circumstances which renrler the jdatit susctqjtihlr 
to root rot it is very difficult to fight the <liseii.se. lixperiments on the stil-- 
ject are being carrie<l out, but it will be inqjossible to obtain results for ^ 
few years. 

It is necessary to increase the cultivation of miilberries as buslns, i 
form local nurseries and to practice rational annual pruning. 

687 - Phoma endogena a Spheropsid Parasite [<A the Chestnot in PiedmoDt, 

Italy. — VfGLiso, P. and Bongiwi, in Annait dfUa H. Accadfmia d'Ai:tt( 

Vol. I«X, 12 pp. 3 figs, 1 pi. Turin, i<yi;. 

This is a preliminary’ note on a disease of chestnuts which, for sonieyiar> 
past, has been observed on the hills near Turin. The pericarp of the acheiK-^ 
shortly after the completion of storage, h<x:omes c’tmipletely detacher 
from the seed as the result of shrinkage of this latter, and ^ows a nunibt 
of lumps and hollows. The embryonic axis turns brown, while the eotyir 
dons retain their normal whitish colour but become extremely haul, iv*; i: 
calcified, and under pressure from a blade, break rather than allow tlu«i 
selves to be cut. In this state the cht'stnuts are extremely difficult to c<M'k 
— boiling for 2 hours being insufficient — and. in addition, they acqtiire 
unpleasant flavour which renders them almost inedible. 
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In chestnuts attacked by the disease removal of the pericarp and of 
the seed coat (ea^iy perform^) shov^ the cotyledons covered with a white 
coat caus^ by the matting together of the mycelial fiUments, which are 
particularly abundant in the hoUows and fill the small spaces and channels 
between the seed-coat and the cotyledons. • Ou the raised portions of the 
cotyledons the investment formed by the hyphae becomes thinner and along 
tlie dorsal line may be completely absent, the dorsal line then often showing 
superficial brown patches. In the midst of the felted mycelium there ^ 
enr numerous pycnicHa. occasionally these are Isolated but more frequently 
they are united into pseudostromatic formations, wliich. when completely 
formed, have the ap|>earancc of round corjniscles, reddish grev in colour 
when in process of formation. 

These fructifications exist, not only on the surface of the cotyledons but 
also constantly on the w;Ul of the distinct cavity causetl by the shrinking 
of the cotyledons. They also occur along the narrow channels which ra- 
diate from the centre of the cavity towards the jjeriphery ; on the other 
hand, they rarely de\-elop on the seed-coat. 

The pycnidia described above have l>een identified by the writers as 
tliose of Phoma endogena, a fungus discovered by Spkoazhni on ripe chest- 
nuts at Conegliano (Venetia) and also obst-rverl later at Lyons, Frauct^ 

Microscopic examination of sections cut in various places through the 
more nr less internal portions of the cotyle<lons has demonstrated tlie pa- 
ra.sitic ^ture of the fungus, the mycelium invading the whole of the ooty- 
kdon tissue. 

The Phoma spores, grown at a temperature of 15-170 C in drops of a 
stenhsed decoction of chestnuts place<l upon a glass slide or platel on 
^chitiue, germinate very rapidly and give rise to a mycelium fructifying by 
nuMUs of pycnidia. Gemiioation only proceeds verv slowlv in vkuter aivd 
prtxluces notJiing else but a short mycelial filament. 

Artificial infection of healthy chestnuts by means of the imTCelium and 
spares of tlie fungus grown in a culture, has shown that infection occurs 
;dteT dehiscence of the burr, especially along the little cre\dces which may 
wciir in the pericar|>. and particularly near the smooth apical rone of the 
ruit or m relation with the same. The fungus, however, has no destruc- 
tive action on the pericarp. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

^ ““ **«**«“ <rf We«h, - s« Na 62. of 

this 

^ and SoUra sessHis, We<^ of New Soatb 

1 r*** Aerknltttftd of Souiii WaUa 

A i Coloure.1 rules. S>^loc^^ March 1917. 

r? , I 2Compositac: CenUturca sols/ilialis L. (St. Baniabv's 

Hustle) anf! Snfiva sessilts Ruiz and Pav. 




(I) See ftUo B, Jane 1917, No. 606. 
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The first of these plants is a native of Europe, North America and 
Western Asia. It has become extensively distributed in Australia, having 
been recorded from practically every State, In New South Wales, it has 
been reported as occurring in western localities such as Richmond and 
Bathurst, and in southern, sflch as Burrinjuck and Qucanbeyan. As a 
rule, it is looked upon as a weed and the advice is given to eradicate it 
when it is in flower. 

5 . sessilis, while a native of Chili, has spread extensively in other parts 
of South America, and also in California. It is now widely distributed in 
sub-tropical countries. It is impossible to say when this plant first came 
to Australia. New South Wales has had direct traffic with South America 
for many years and it is very likely that S. sessilis was introduced into tho 
State more than half a centurj' ago, either by imported atrimals, or through 
hnman agency. 

When this plant is present in quantities, it is too costly to deal with, 
except in the case of valuable lawns. In such cases, it can be got rid of, 
partly by means of a sharp trowel, and partly by encouraging the growth^ 
of the grass by top dressing, or the use of a stimulant, as sulphate of ammonia, 
which will cause a heavy and smothering growth of grass. 


INJURIOUS INSECTS AND OTHER LOWER ANIi^LS. 

690 - Invasions of Loensts in Uruguay, in 1915 and 1916. — RFPdBUcA OmiEKTAt 

DEL r»UGt7AV. MEilSTKEIO DE iNDeSTSlAS, DeFEN.S.A Ac.nfCOLA, di loi 

realisados cimlra la lan-^oita, Invtision dti lyj i vol. In-l6, 444 pp,, ’,^1 

maps, 28 figs. Monteviilw, 1916. 

A summary' of the locust question in Uniguay, based on informati<»n 
supplied by the Government of that country, has already been given in 
the volume published by the International Institute of Agriculture (i), 

The present report merely deals with the invasions of " langosta " 
which occurred in Uruguay in 1915-16 and which were more severe and more 
general than any hitherto known in the Republic. 

The “ Defensa Agricola ", thanks to information received from the Ar- 
gentine predicting an early apiK-arance of the |)est in the country, wa.s able 
to carry out in time propaganda and organisation work and to obtain all 
the help possible from private and official sources in view of the coming 
work of control. In 1915, an ap])eal was printeil and distributed among the 
agricultural population, and also a ]iublication containing piactical in- 
structions for fighting the locusts. Postcards were also distriboted for col- 
lecting information as to the route foll<)wed by tlic imsccts and the state 
of development of the " langosta An api>eal was made for the help f)f 
public authorities, of the army, the railway companies, in order to ai^^nieiit 


p) : La luffe errntn le$ saitienlUs dans hs divers pays. Ki>tnt! 
No. I05). 


passiiiMB. Jun. V)i7, 

(Bd.) 
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the pemianent staff of the Defense ^^cola ' Commissions were form- 
ed throughout the republic in order to direct the work of cmitrol. 

Winged swarms, coming in 19x5 from the Argentine and Brazil, invad- 
ed the northern provinces and th^ aloi^ the Uruguayan littoral, whence 
they gradually spread throughout the country until not a single district 
remained which had not suffered in a greater or less degree. The gene- 
ral direction taken by the locusts was from north-west and north to south- 
west and south. The first province invaded was Artigas (August 19) and 
the last, Montevideo (November 25). 

Owing to the continuance of the hot, dry weather, these invasions 
were followed by others, in 1916, coming from the Argentine. These lat- 
ter lasted from March 25 to ^lay 27, a thing so far unknown in langosta " 
invasions. The provinces particularly visited in iqi6 were Paysandd. 
Artigas, Salto, Soriano, Flores, Durazno and Florida. , 

On their arrival in Uruguay the locusts which, generally speaking, 
were little troubled by disease or parasites, deposited their eggs chiefly by 
the banks of streams ; in many ca.ses, Uowev'cr, probably on account of the 
size of the swarms, the eggs were laid in fields. Owing to the extraordi- 
nar) development of the larvae (“mosquita " and " saltona according 
to the state of development) it was ver>^ difficult to have recourse to expe- 
dients and to obtain really satisfactory results ever>^here. 

The material for the campaign of control at the ser\dce of the "Defensa 
Agricola " having proved insufficient, it wa-s necessary to make important 
purchases of raw materials on the Buenos Aires market ; further, 140 work- 
nim were cmployetl at the Sayago dej>6t on the careful preparation of 
the material which was then inn)artially distributed by the " Defensa 
Ai^ricola " throughout the various provinces. 

Instruments known as " Utigr>s *' proved i>aTticularIy efficient against 
hiciiNts at brmling time ; clotlis, etc. were aLs<j employed. The “ Utigos" 
arc formed of a metallic nc-t fixed to a wfKKlen grip, the insects then being 
stnuk as by a broom ; iS<kk) “ lAtigos were employed in the 1915-16 cara- 
j aicii. However, the destruction of loaists during copulation, liowev’er 
c.isy. is not generally adopteil. In many parts of Soriano, Colonia, Pay- 
MJidii and Salto, good results luve Ixh^ii obtaintxl by collecting the eggs. 

The sijccial blow lamps ('* luiquinas a fuego"), of which 7835 were 
uiij.luvi d by the " Defensa Agricola ”, liave prove<l tlieniost efficient for the 
hstruction of the insect in the " mosquiti ” state. They work by ejecting 
naphtiui which ignites on leaving the nozzle. The ” Defensa Agricola ” 
has flistributeil 2o 000 tins of combustible. 

Metallic fences are acknowle<!ge<I to be indispensable against the '‘sal- 
tona 

The method of control most employed in the 1915-16 canq>aign was 
that u{ fences and ditches. This is at once the most effectiv’c and most eco- 
n'»niical mcthovl of campaign ; 550 tK)o metres of fencing hav'e been prepared. 

Various new apparatus and modifications of old sv*stems hav’c been exa- 
by the “ Defensa agricola 

IMth regard to the various insecticides tested against the mosquita ” 
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the best results have been given by. an emulsion of petrol in water and by 
a 8-10 % solution of potash in water. 

Treatments based on molasses and arsenic, so much employed in Africa 
and elsewhere, have also been tested in Uruguay but so far not in 
sufficiently conclusive a manner. 

It is worth noting that, in the departments of Montevideo and Canelo^ 
nes, where the campaign has been carried out right from the start in a re- 
gular manner with the cooperation of all concerned, the damage done 
to crops has been negligible. 

The 1915-16 campaign involved an expense of 226 745 “ pesos 

69t - ProspuHeila Ber/ese/ against Dimspis ptaiagoam. Observations io 
Piedmont during 1916 (I). — Vocuifo, P., in J?. 0$seTV<Uorio <li Fitopaiolopa di Torino 
{Aukmomo), Rrlasione del THrdtore, ix pp. Turin, 19*7- 

The observ^atory of Phytopathology of Turin in cooperation with the 
R Associazione serica e bacologica del Piemonte s has continued the work of 
control of Diaspis penlagona hy means of ProspalieHa berUsei. The work 
has been directly commissioned by the Government. 

In March, under the supervision of the observatory staff, 1 15 745 
branches covered with Prospatella were distributed among the provinces of 
Turin, Coni, Alexandria and other localities. 

The following June, the writer, who is Director of the Observatory, 
began an inspection of the mulberries in order to establish to what extent 
the Prospaltella had spread through Piixlraont and whether it was advisiiLIe 
to increase its numbers. As usual, the degree of " prospaltisation '* was 
observed in relation with the Diaspis infection, while taking into account 
the age of the infected branches and the general conditions of the nmlberr\- 
trees. . Samples were taken from various localities and sent to the obstr- 
vatory for examination. 

The following conclusions are made : 

t) Generally speaking, a new invasion of Diaspis may be said to 
have taken place in 1916 throughout the whole of the region in questinn. 

2) there is, however, no need for alarm at the frequent reapjx^aranev 
of this scale-insect in Piedmont, nor to doubt the good effects of the Pt’- 
spaltella ; if the Diaspis has again (K-curred iu considerable numbers, the 
reason is to be found iu the particularly favourable conditions for develop- 
meut occurring in 1916 ; there are grounds for hiiping that next year will 
show an improvement, as the laboratory examination of the luullxm’ 
branches from the different parts of Piedmont has shown the invariable 
presence of the Prospaltella ; 

3) this latter, while making a strong attack on the Diaspis. can never 
destroy it com]>letely, nevertheless it is undeniable tlnit the Pros pal fdU 
has rendered and will continue to render, the greatest siTvicc to mulbt'ir}' 
cultivation ; 

4) the mulberry trees found to be most often infectetl, even in zones 


[Ed) 


^ (i) S« also B. June 1916, No. 707. 
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less severely attacked by the Diaspis, are those of btiahy growth, with Wg 
branches in neglected condition ; on these same trees the older branches and 
those covered with lichen are the worst attacked, the reason being that the 
Diaspis finds conditions favourable to development while the Prospal’ 
fella finds difficulty in depositing its eggs. The farmer should, therefore,, 
keep hiS' mulberries clean by careful pruning at close intervals or by cutting 
the branches back every two or three years ; 

5) artificial dissemination of the ProspalUUa has' been recognised 
IS necessary in various localities of several provinces ; 

6) notwithstanding that, owing to the conditions favourable to 
development, the Diaspis was present eveiy'where in very considerable 
niiinbeTS, the mulberries still gave a good crop of leaves. This is due to 
the fact'tlwt, nearly everywhere, the majority of female scale-insects con- 
tuinetl individuals of Prospalfelia; in the localities (Stupinigi, Carmagnola, 
Ixjrders of the l)ora Riparia. Saluggia) where in previous years the mulber- 
ries had been improved or almost entirely freed of the jjest by means of 
the ProspalUUa, in 191O the Diaspis infection was restricted, this proves 
thiit the Prospedtella ,\iTo\^x\y distributed, had opi>osed excessive develop- 
ment of the scale ; 

7) Chilocorus bipustulaius proved to be very effective in 1916, thus, 
aiding the action of the ProspaUdla, 

692 - CotttMriniM triticK^ Dtptoron Injarkmi to Wheat and Barkf in Sweden. 

— !) Akbbman, A., In Svfriges Tidtkrift, Year XXVII, Pan I, pj). 24 33 

:) Tkoiw. IIaks, Idem, pp. 34-42. Malmoc. 1917. 

1 . — During the su miner of 1 9 1 6, the 1 arvae of Contarin ia tritki did am - 

sidt rable damage to the different varieties of wheat cultis ated at Svaldf. Tlie 
iiliteron dep<;sits its eggs in the flowers of w'heat and other cereals imme- 
diately after they have tome into ear. The damage so producal varies from 
5 lo 10 % of the yield of grain and. in exceptional coses, may even exceal 
fx> as actually occurred on a fann at Allenim (Scania). The varieties 
at:ickal were all l)eardal ; careful exaiuiiiation of the crops, however, does 
not permit of the conclii‘^ion Uiat the beardless varieties are h-ss subject 
to attack by C ontarxnia. Lrom this jxiint of view a much more important 
factor is earl incss : the varieties which had sufferetl piost. vi/.. “ Svenskt 
Sainiiier“ (33.5 % of the yield of grain), "0823 Pudel x Sv. Sanimel 
d 5 5 %)» “Thule II " {iH %),had earred on the following r^j>ective dates, 
-’/th., 28th., and 29th. June : the varieties which suffereii least, viz, " Smaah- 
volo V wSr,r* (2,2 %) "Fylgia" (2,9%). “0865 Snviahvt^e x Extra 
^ 4 * 4 %)• came into cars^nne dav’s later, from the ist. to 3rd. July). 

2. ~ Tepin hiis obtainal exactly siiuiLar results in an investigation of 
the tiamage done by tlie larv^ae of CofUannia in barley fields at Svaldf and 
■thtr i)arts of Sweden. In this case also it was the earlic-st varieties that 
Mifii red the most from the larvae, Tliisdoes not mean tliat the late varie- 
ties have a higher S|)ecific resistance ; the jihenomeuon is simply due to tlio 
I'^ct that the females of Coniarinia are more numerous in June than in the 
following season ; in other conditions of Umijwrature atid moisture (annual 
Variations) exactly the opjx>site state of affairs might occur. 
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693 - Cotiiodta fliligiaosuSi% Coleopteron Injnrloiii totbe P^PIV» In Auitrii, 

~-Ranninger, Rudolt, in ZdUckrip f^r an«ewandtc Ef^omotogit^ VoJ. 3, Part 3, 
pp. 383-387. Berlin, December, 1916. 

Very little is know about the Coleopter Coeliodes fuli^inosm Marsh,, 
from the biological point of view nor do we possess any knowledge of prac- 
tical methods of control. a result of numerous experiments, the writer 
is now able to supjjly some useful information. 

He has noticed that, at the end of May and beginning of June, numerom 
plants in a plantation of poppies had turned yellow and subsequently died. 
When the plants were pulled up the hm^a of the above Coleopter was found 
on the roots ; this latter is white with a brown head, legless, and 3-4 mm.s, 
long ; microscopical examination shows the back to be covered with fine 
hairs. The larva gnaws the root and hollows out either round holes or 
open galleries i - 1,5 lunis. in depth ; it is generally foimd on the upper Inilf 
of the root, sometimes down to a depth of 8 cnis. beneath the soil. One 
plant does not usually harbtfnr mo.e than a single larva ; occasionally twn 
occur and rarely three. According to the writer, 60% of the plants Iiut- 
hour one larva, 38 % harbour two and 2 % contain three larvae. 

The plants harbouring the larv^ae show a blackening of the roots from 
top to bottom, the leaves then turn yellow and later brown in the same 
way and eventually die. 


At the beginning of July, the larv'ae were ver>' scarce, tliere wa.s no- 
thing to be seen beyond the damage caused by them ; the last larva was 
found on July 22. After the larvae luive disappeared, the holes or 
galleries on the roots close up. 

The adult insect devours the young leaves of newly thinned poppies. 
The plant shrivels and the plantation becomes undesirably thin. 

All the strains of poppy examined by the writer were not similarly 
attacked by the insect which apparently prefers young and juicy jdant-^. 

The Coleopter disiippears relati\-ely ejirly so the damage caused is not 
great. The question as to the possibility of procuring ini mime strains is 
now l>eing investigated. 


^ According to the Station for riant Diseast's at Vienna, to which the 
writer submitted souie specimens, there is only f>nc generation in the 
>ear. The larva pupates in July, the |H.Tft‘ct ins<-ct aii|K*aring 4 wvek< 
ater (late Aiigtist to early Se]>teinl)eT) ; the adult li\'es on various plants 
and hibernates in the soil, which it quits again in April. 

As regards control, farmers have so far lx.vn content with pulling up 
and bummg the plants considered to be attackeil. As. however, it is al- 
most impossible to distinguish those w hich harbour lar\'ae from those which 
do not, the writer recommends the abandonment of this method Nor is 
autumn ploughing to be recommended. Mineral fertilisers mav be use- 
tul. however, by strengthening the plants. Prevention is best . though. utkI 
the writer recommends the following measures : 

1) The poppies should be plante<i sufficientlv wddelv apart to al- 
low for projx-r developments. ' ' 

2) B} giving a dressing witJi Chili saltpetre or nitrate of lime, either 
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rhea thinning or immediately beforehand, the plant makes such strong 
rowth that the attack of the insect remains without effect, calcium cyana- 
lidc of sulphate of ammonia can also be given ; an application of potash- 
ivood ash) is equally good and strengthens the plant well. 

3) The crop preceding the poppy should be well manured with farm- 
ard manure, but the poppy itself never. 

4) The poppy fields should be kept properly clean of weeds and the 
lants ^lled up, it is specially important to pull up the weeds at least once 
ifter the plants are above ground and the rows are visible), to harrow the 
elds twice (once before pulling up the weeds, and again after thinning), 
nd to hill up the plants once (after the appearance of the first branches); 

5) sowing should be carried out in good time in the spring. 

94 - Phyiomyzm ffmvlcoraia, a Dlpteron lofoiilous to the HUaii Cabbage, in 

Lombardy* — veccmo, C., m Saturaj V^ol. VlII, January to April, pp. 75-77, 
ligs. 3, Milan, 1917. 

During September, 1915, in the experimental field of the Royal High- 
r School of Agriculture of Milan, situated at Sesto S. Giovanni {^lonza), 
large proportion of the Milan cabbages of a big plantation (sown July 
f the same year) had their large reddish or yellow outer and the 

mall inner leaves almost entirely atrophied. Examination showed the 
oots of all to be attacked by the larva of a Dipteron which had only injured 
he outer portions, 

Ihiring the second half of October, the lan*ae pupated in the soil. 
n the summer of iqiri the pupae collected had become perfect insects 
nd the fiy was identified by I^of. Bezzi as Phytomyza iiavicomis FalL 

In the same field, the writer found several roots badly damaged by 
notluT Dipteron, Chortophila hrassic(U Bouche and freqiiently saw Aphis 
Tiis^icae on the leaves of some of the plants. 

The whole of the Milan cabbages, however without exception, w*ere 
tracked by Ph\i, ftai^cornis. 

;^5 > Aleurodicus destructor a Rhyncote Pest of the Coconut, in the Philip- 
pines <l). — J. T., In Thi philippiru A^mltural Rti'ifw, Vol. IX, No. 4, p. 376. 

In Tune loib, in the province of Zamboanga (Dept, of Mindanao and 
ulu). an insect was observed ti|x>n the coconut palm wliich was destroyii^ 
coii-idtrable part of the foliage and immature fruit. 

The insect was identified a.s AUurodi<AiS dcsiruclor Quaintance, a some- 
dint rare Rhyncote, or one at any rate rarely recorded as injurious to theco- 
So far as is known, it is confineil to the Philippines where the t\q>c 
IHvit-s were colleeti'<l in 1911 (Pkestern Negros). Two years after the first 
Knrd i. e. in 1913, it was obsor\‘ed in the Produce of Misaiuis. 


{Ed,) 


i See h,, June 1912, Na 9)2. 


INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 


107c 


696 - Rhyachopboros ferra^aeas, a Coteoplwoii tojurioiM to toe Cocor 

and other Pa&ne to Ceylon. — HEwnr, o. m, ia Tht Tropicai AnricuUMH^t, jour^ 

of the Ceylon A ^cnUnrat Society, Vol. XI^V^:!, No. ♦, pp. ai8-2i9, i f4atc. Pcmdenij^ 

1017. 

Rhynchophorus ferrupnms, the coconut ted wewil, is common througi, 
out Ceylon, particularly wherever the coconut is grown. It probabl| 
attacks other palms, such as Caryoia ur£n$ (“Kitul") and 4reca Catechu, bu 
Cocos nucifera scans to be the favourite host. It has been noticed tbj 
freshly cut stems of C. urens have a strong attraction for thiscoleoptQ 

The adult insect, apparently, does no damage. The eggs are deposi! 
ed in any wounds which may happen to occur on the stem of the palm, espt 
cially where the sap has fermented. The holes bored in the plant by ai 
other coleopter, Orycies rhinoceros, are esj^ecialiy chos^en by the Rhyncoph 
Tits to lay its eggs in Immediately it has hatched the larva l>egirs ti 
burrow out (he stem 

The life of the larva is probably a long one. Eventually it forms i 
cocoon and pupates within its own galleries, emerging after a period, tb 
length of wldch is unknown. 

The whole of the interior portion of the stem is often converted id- 
a sort of soft pulp in which the larvae live and bore galleries in all diiec 
tionsr. When this mass ferments it attracts other individuals of Rhxn 
chophorus which lay eggs in their turn, in such a way that the conibints 
action of all these insects quickly causes the death of the palm. Often then 
is no external evidence of attack, but on approaching the stem the 
of the larvae may be detected by the noise they make while piercing thei 
galleries within. 

So far no parasites or other insect enemies of Rhyncophorus ferrup 
netts have been found in Ceylon. The usual method of control is to remove 
all the infected portions of the plant with the contained larvae and to Sil 
up the ca\’ities so formed with tarred fibre. Experiments were made h'j 
injecting carbon bisulphide into the galleries but without sufficient efltci 
besides, it would be impossible to procure the retpiisite quantity of carltoj 
bisulphide in Ceylon. It seems that good results should be obtained by 
trapping the adults wnth pieces of fermented stem of C. ureiis. The cliid 
thing, however, is to keep the coconut plantations clean by removing as'l 
burning dead palms and by picking up from the ground all dead pieces oi 
stem. Care should be taken to avoid damaging in any way the surface ol 
the palm stems. 

697 “ Observations on the Vine Phylloxera In Bulgaria, — I’opofp, metbodi iis 

JOAKDIOFF, Dmitek, iti Zcitschtifl jut ani^ewandic £ntom<>hiu, Vol. 3. T-ut > 

PP- 3'>7'3^2, Berliu, December kji6. 

The writers state that, in Bulgaria, vines cultivated around dwelliti? 
and climbing upon trees, walls and other supports are much more resi^^tast 
to phylloxa than vines pruned and ciiltivate<J in the open. This method 
of cultivation is knorvn as *' asraas and occurs throughout Bulgaria. 

The vines are from 4-5 metres apart, the soil is never worked ; as tlif 
'roots of the vines sometimes encounter roads, pathways or walls, they are 
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^liged to penetrate deep into the soil where they well, prunmg 

(ing restricted to superfluous shoots. In tins wvy vines are obtained 
senibliflg trees, with exceedingly well developed crown and roots, with 
main tnmk 15-20 cms. in diameter and with a shade area of 25-30 square 
etejs ; they often live for 100 years. 

In every Bulgarian town and vill^e vines cultivated en asmas " 
e completely resistant to phylloxera, notwithstanding their European 
igin. On the other hand, pruned vines near the " asmas are mostly 
tacked by the insect. 

This immtmity is not a character inherent in the variety but is due 
I the method of cultivation which is very imfavourable to the phyJIo- 
?ra for the following reasons : 

1) in the case of vines with a deep and strongly developed root sys- 
m where the radicicolous insects can only live on the upper roots, the 
wer roots are sufficient to supix>rt the more or less normal life of a plant ; 

2) entrance of the galUcolous insects into the soil is more difficult 
hen the ground is not periodically worked ; working of the soil enormous- 
r favours the migration of the phylloxera ; 

3) by limiting pruning to the minimum, branches and leaves are 
tniied which are very resistant to phylloxera. 

In concltision, the writers recommend the abandonment of present 
lethods of cultivation (close planting, working the soil, pruning) where 
Ircumstances allow of the m^od abo\'e described. If it is wished to 
btain vines resistant to phylloxera, they must he allowed to develop in 
:ee form. Where manuring is necessary it should be effected before the phyl- 
ixera have begtin to migrate and followed subsequently by a thorough 
onnding of the earth in order to prevent the insect from effecting an entry. 

iS - Clytus (P!Mgiottota$) mrcuMtus, a Coleoptoroo Injorioas to the Oak, 

in Germany. — ■ Hscheucx, K., in ZeUseknU fUr Enlomt^pt, VoL 3, 

Part 3, pp. 38S-397 BerHii. r>ecembeT 1916. 

For some time past the timber merchants of the Palatinate have been 
complaining of the damage done to oaks by insects. In May, 1916, the 
niter accompanied by the forester Frantz, paid a visit to the oak woods 
1 question in order to examine and assess the damage caused in this way. 

It was observed in a saw- mill of the Dahn forest district that the oak- 
rees fel1e<^ in 1915 and stored in front of the building were badly attacked 
K an insect which was identihed later as Clyius arcuatus L. It had bored 
&ng galleries beneath the bark which contained either larx-ae of different 
f^es or pupae. In the trunks of trees felled in 1916 the insect could not 

found. 

Later on, a visit was made to a wheelwright in the same district who was 
‘itiplaining of the numerous galleries the insects had bored in his wood, 
lie oak wood on the premises had been felled in 1914-15 ; it was complete-* 
invaded by the Ci^us, larvae, pupae and adults. The trunks contained 
^ other. enemies, except a few wffich sheltered the cocoons of a big ich- 
^nmon unidentified by the writer. 

At the time of a second visit in September to the same place, the trunks* 
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felled in 1914-15 worked and there only remained those, 

1915-1916 which had only been brought to the saw-mills during the surnm^^ 
They were all more or less attacked by the Clytus, 

The majority of the larvae had attained one half or ttoee quartej 
of their full size, some of them had already penetrated the inner portioi 

of the trunk. . . j 

Introductioh into the inner portion of the trunk is quite independni 
of the size of the larwae. The pupae and adults were completely absent 
According to the wheelwright, the trees stored in the shade were 
less attacked than those stored in full simlight. This corresponds w^tii 
the fact that the Clyius is particularly fond of the light, 

Clyitts arcuaius thus especially attacks felled timber, but, acconlit^ 
to Eckstein and Frantz, it also destroys standing wood, especially tliat (j 
poorly developed trees. 

CL arcuatus is one of the most terrible enemies of oaks in the PaMtitiiu 
where its appearance is an absolute calamity. Its rapid increase in nuij. 
bers is due principally to the fact that, in the Palatinate, the cut tinibe 
usually remains lying about for a long time, which favours the hatching 0! 
the larvae. 

The natural enemies of CL arcuaius not being very numerous, too 
much importance should not be attached to them. Besides the ichneuiuoj 
already mentioned, the woodpecker devours the insect. 

In order to avoid damage, the following points should be obser^•ei 

a) remove sickly trees from the plantation ; 

b) remove trunks immediately after felling (end of April at latist 
or, if that is impossible, store the trunks in the shade. 

The writer recoramends making a trial of w’hitcwashing the fellec 
trunks in order to prevent the insect from ovipositing. Removal of tlx 
bark is dear and injurious to the wood. 

Study of the life-cycle of Clyius arcuaius is required. 


RUGGER! AIiFRBDO, gerente responsabile. 




